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WEST INDIAN AGRICULTURAL 
CONFERENCE, 1907. 


The repreaeutatives fiom Barbados, the Leeward and 
Windward Islands, Trinidad, and British Guiana, together 
with Sir Daniel Moiris and other members of the staff of the 
Imperial Department of Agriculture, left Barbados on Tuesday, 
January 8, 1907, in the Imperial Direct West India Steamship 
* Port Kingston ’ and arrived at Kingston, Jamaica, at daybreak 
on Friday, January 11. They were met on arrival by his 
Excellency the Governor (Sir J. A. Swettenham, K.C.M.G.) and 
Lady Swettenham, the members of the Reception Committee, 
and a large number of the principal officials, men of business, 
and planters of the island. 

Arrangements had been made by the Reception Committee 
for a number of excursions to various parts of the island, and 
this part of the programme was at once proceeded with. 

One party went to St. Catherine, under the guidance of the 
Hon. Wm. Fawcett, to see banana, citrus, and rubber cultiva- 
tions, and the cassava starch factory at Eltham Park Another 
party, under the guidance of Mr C. E. de Mercado, left by 
special train at 8.80 a.m. for Vere. They reached May Pen at 
about 9.30, and were met at the station by Mr. George 
Muirhead. Baggies were there awaiting them, and they 
drove straight to Dry River, where they were entertained, by 
Mr. Clarence Lopez. The delegates had the opportunity of 
seeing what beautiful sheep were reared in Jamaica, and had 
the privilege of tasting the mutton. 

The Hon. H.'C. Ronaldson and Mr. George Murray joined the 
party at Dry River. The banana plantation of Mr. Lopez 
was visited. This afforded an ppx>ortunity of seeing one 
cS the finest banana cultivations'in the irrigated district, and 
the visitors were struck with the large proportion of big 
benches. Mr. Lopez expifiined the process by which the 
bananas are timed to ripeit during the summer months wlien 
the price is high, £12 per ton, whilst as little fruit as possible 
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is brought forward during the winter months when the price 
is low. 

From Dry River the party proceeded to Hillside and to 
Pusey Hall, one of the properties of the Vote Estates, Ltd-# to 
inspect a field of 80 acres under cotton cultivation. Those who 
were cotton experts were pleased with the cultivation, and 
they thought the crop showed great promise, considering the 
dryness of the season and the lateness of plhntiug the seed. 
There was a very noticeable freedom from pests. The field is 
virgin soil and had not been ploughed, but for the next season 
it will bp turned up with a steam plough and all the old tree 
roots cleared out. 

Olive Park was next seen, and from there the party pro- 
ceeded to Amity Hall, where they were met by the Hon. T. H. 
Sharp. After Amity Hall, they went on to Money Musk, the 
property of the Hon. 0. J. Ward, where they wei‘e served with 
an excellent lunch. At the luncheon, the Hon. Dr. Watts 
expressed the thanks of the visitors to Col. Ward for his kind 
hospitality and also to all the gentlemen who had so ably assist- 
ed in contributing to the pleasantness of the trip. Mr. Harty 
expressed, on behalf of Col. Ward, his regret at not being able 
to be present, owing to the arrival of some members of his 
family by the ship. Mr. J. C. Elliot, the Revd. S. Negus, and 
Dr. IHlIman kindly assisted in looking after the entertainment 
of the guests at Money Musk. 

After an inspection of the works, the visitors were driven 
to Dr. Tillman’s citrus grove at Camden. The packing house 
was examined and the grove inspected. The cultivation on the 
property was excellent. There is no orchard approach- 
ing Camden Grove in the West Indies for careful cultivation, 
and this is not to be wondered at, when it is mentioned that 
Dr. Tillman has spent over £fi,000 on the establishment of 
the 40 acres that the grove covers. The oranges and tangerines 
are spineless and seedless. 

After partaking of Dr. Tillman's hospitality, the visitors 
left on the return trip to May Pen, calling at Mr. Gillan’s prop- 
erty, Parnassus, on the way to the Railway Station. They 
were all much interested in the fine new sugar factory that is 
being erected there, and at 6 80 p.m. the journey ba^ to Kingston 
vms commenced. The members interested in cane cultivation 
were much gratified at the optimism, in spite of the uncer- 
tainty of the Brussels Convention, displayed in the future of 
the sugar industry, as evidenced by the erection of new factories, 
and by extensive additions to older ones. 

The Spanish Town party also had an enjoyable outing. 
All the delegates spoke in the highest, terms of the ex^allent 
arrangements made by the management of the I^lway, and 
certainly everything worked perfe^ly for timir comfort. Great 
praise is due to the Reception Committee, and also to the 
various gentlmen who kindly loaned iheir traps for t^e 
eonveyanjpe 6f the guests in making the outing such as^^did 
success. r.. 

On Saturday morning mosbuf the delegates and aeyeral of 
Sir Alfjfod Jones’ party^ to the t^mher of sixty, went out- to 
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Port Antonio as guests of the Hotel Titchfield, to be present at 
the formal ball with which the management was oi3oning the 
tourist season. Mr. R. A. Walcott conducted tlie party. On 
the way down, they stopped at Highgate Siding to visit banana 
cultivations and Messrs. Rowntree’s cacao works, and at Orange 
Bay to see cacao and rubber. The function at the Titchfield 
was a great success. The great arch of palms and crotons over 
the driveway eiftrance with its words of ‘Welcome’ was the 
keynote of the night, and this vibrated through every detail of 
the entertainment. The guests were dined al Jresco on the bay- 
side piazzas, where tables gaily trimmed with beautiful flowers 
gave a festive air to the scene. The ball was oi)ened at 9 o’clock 
and dancing occupied the hours until midnight, when supper 
was announced. A banquet table spread down the centre of 
the dining hall, where the Conference delegates were seated, 
bore fitting evidence of the Titchfield’s chef’s skill. At the 
close of the supper, Viscount Mountmorres, in an eloquent 
speech, proposed the health of Messrs. Ainslie Sc Grabow, the 
proprietors of the hotel, and thanked Mr. Grabow for his hos- 
pitality, and for the treatment they had all received from him. 

The return trip was undertaken on Sunday morning. 
At Annotto Bay a party of twelve left the train to drive 
through to Castleton Gardens. Luncheon was served at the 
Gardens, and the afternoon was spent inspecting them. Aftei 
a most enjoyable day, this party returned to Kingston in the 
evening. 

On Saturday afternoon, his Excellency Sir Alexander 
Swettenham and Lady Swettenham held a reception at King’s 
House, which was very largely attended. Among those present 
were the Bishop of Barbados and Mrs. Swaby, Sir Daniel and 
Lady Morris, Hon. St. John Branch, etc. At night a dinner 
party was also given at King’s House by his Excellency the 
Governor and Lady Swettenham. About thirty-seven guests, 
including several visitors, sat to dinner. 

CONFERENCE SERMON. 

On Sunday, January 13, there was a special service at the 
Kingston Parish Church in connexion with the West Indian 
Agricultural Conference, when the Archbishop of *the We&t 
Indies was the preacher. He took his text from Tst. John, ch. 1, 
V, 5 : ‘ God is light’; and Genesis, ch. 1, v. 3 : ‘ And God said, let 
there be light.’ In passing to the practical applications of his 
subject his Grace said 

‘ The existence and the operations of the Imperial Depart- 
ment of Agriculture with its various integral and allied section^?, 
are a cogent example of the fact that in an age which seems 
almost entirely devoted to material intei*ests and influenced by 
material considerations, they who will look deeply enough into 
things will find abundant evidences of the all-i>ervading and 
all-prevailing influence of mind over matter. The plan and 
purpose of the organization were conceived an 'the minds of 
one or two meUi They were put into visible and tangible shapes, 
anc}» within a short period, the mental and physical energies of 
collaborators and assistants were at work in every 
BHtSMi West Indian Colony, inventing, discovering, experiment- 
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ing, and making the knowledge gained available, to increase 
the products and prosperity of these countries, and to rescue our 
communities from that poverty, stagnation and decay which 
threatened them. Light, knowledge, ideas, plans, purposes, 
mental determinations—these are the forces which control 
human affairs so far as that control is exercised by man. Mind 
rules matter : thought governs action : light ia life. 

‘ On behalf of those Christian people in Jamaica who are 
specially interested in the progress of scientific agriculture, 
I welcome to this Church and to this service the men whose 
scientific knowledge, experiments, and practical experience 
are quietly but ste^ily and effectively doing much to promote 
the interests of the present and the future generations of West 
Indian people. 

* It is a fitting arrangement that the West Indian Agri- 
cultural Conference, now assembled in this city should, in 
accordance with the custom of such assemblies in the Mother 
Country, meet on this holy day in this place devoted to the 
teaching of religion and the worship of God. It is the direct 
purpose of the Christian religion to promote all human interests. 
The life of Jesus Christ and his teaching have inspired his 
truly instructed followers to aim at this. In what he taught 
and did are to be found the seeds of all progress in the service 
of humanity. Those who are specially set apart to do the 
work of the Church of Christ ne^ to recognize that they are 
not the only workers who are carrying out the great aims of 
our Master : that life is more complex now than of old : that 
teachers and workers have to specialize, and bring learning and 
experience of special kinds to bear on the whole problem of 
humanity ; and that while the plans and methods are diverse, 
there is a real unity in the work of those who are seeking 
truly to benefit the human race or any section of it. 

* As I have intimated, the Agricultural Department of the 
West Indies and the official and unofficial members of the 
Conference have done and are doing much for the ultimate 
welfare:!^ these islands. And there is great need for improve- 
ment anw^velopment. The brain worker and the capitalist need 
the encelmgement and recompense which success in any 
department brings with it; and there is much that science 
and practical experience can do to help, both towards extending 
the operations and securing the profitable results of agriculture. 
And the labourer also needs to share folly in these beneficial 
developments. He needs lifting up to a higher level of 
intelligence, industrial power, and adaptability to modem 
methods and requirements. In many instances, he needs to 
have much better surroundings, more real comforts, more 
financial reward for his labour. He cannot fail to get these 
things if the progress we are all seeking be wisely guided, and 
if the benefit of the whole community be sou^t. Scimtists, 
capitalists, experienced planters, intelli^nt labourers, are all 
needed for a new industrial progress in countries like tliese. 
And no true and permanent gain can be secured for one inter- 
est without the other interests benefiting. 

^Some new conditions under which agriculture is being 
developed in the West Indies may be expected to furnisb 
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special advantages for promoting the social, material, and 
moral welfare of the labouring population. This is a feature of 
the central factory system on the growth and manufacture of 
sugar and other products, which ought to be particularly 
interesting to those who are concerned id improving the 
condition of the general population. In those parts of the West 
Indies where land is available in proximity to a central 
factory, the small proprietor or settler can, under that system, 
have his own homestead where he and his family may live 
in comfort and in conditions which industry and frugality 
annually improve. On such a homestead he can cultivate for 
the central factory, he can supplement the income thus secured 
by the growth of various additional products ; portions of the 
family can work on the large estate near by, receiving fair 
Value for their labour, or on their separate cultivations on the 
estate. The prices will change according to the varying condi- 
tiom3 of the market, but the manufacturer, the large planter or 
proprietor, the small planter or settler, and the small culti- 
vator has each a share in the loss or gain resulting from the 
fluctuations in the market ; and each contributes fully to the 
industrial progress of the community in which he dwells. 

* And while the development (hardly begun in Jamaica) 
of the co-operative form of cultivation of the larger staples 
contains great possibilities of improved material and social 
conditions in those regions specially suited for it, the producer 
on a small scale of these and other products, in other places, 
will, I hope, share, in an increasing degree, in the advantages 
obtainable from good scientific and practical instruction, and 
from cheap facilities for the transport of his various products 
to good markets. We, in Jamaica, partly through the Direct 
Line of steamers, and partly through other enterprises, have 
begun to find the advantage of such facilities of transport, 
which I hope will be secured to us in even greater degree, and 
also be extended to other colonies. Scientific agriculture will 
do much for us ; but continuity of development in production, 
and reliable access and means of transport to good markets are 
also essential to success. 

‘ Speaking generally, the intelligent planter already is, and 
will increasingly become, interested in the real welfare of the 
labourers. Light has b^n obtained on many parts of the 
labour problem; and we need more. In connexion with the 
agricultural advancement, the question of improving the health 
condition of the labouring population needs to be studied, and 
practically taken in hand. I hope it will have attention at this 
Conference. In most West Indian communities the waste of life 
in early youth is very great. We need not only to save more of 
the young life, but also to aim at securing its growth into healthy 
and strong manhood and womanhood ; and this must be sought 
by improvement in the methods and conditions of life in its 
early stages, and also in those stages which follow all through 
active mature life. This includes moral development and 
better modes of living genemlly, though not necessarily more 
expensive modes ; and light on these subjects, which is already 
available, needs to be diffused. 
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‘ I mu<^t abruptly hasten to a conclusion. Tho subjects we 
have been considering: have manifold ramifications. I liavo 
only presented ideas and suggestions in the most fragmentary 
way. I close with a few words relating to matters on which 
I feel not the less strongly because my words must be few. 

‘ The whole aim of our agriculture as it affects the higher 
as well as the lower classes of the community should be 
progress, but not mere money making. Men can wisely strive 
to secure enough for comfort and for competence. When that 
is done, the object most to bo desired is to have the time, 
thought, and opportunity for higher things, for intellectual, 
public, and religious interests — for all the higher things of life.' 


In the afternoon, the Hon. H. Clai*ence Bourne, C.M.G., 
Colonial Secretary, Jamaica, and Mrs. Bourne gave an at home 
at tho Priory that was largely attended. 


The following is tho list of representatives from the several 

West Indian Colonies, who attended the Conference : — 

JAMAICA. 

Representatives of the Board of Agriculture : — 

The Honourable the Colonial Secretary (The Honourable 
H. Clarence Bourne, C.M.G.) (Chairman). 

Tho Director of Public Gardens and Plantations (The 
Honourable W. Fawcett, B.Sc ., F.L.S.). 

The Government Analytical and Agricultural Chemist 
(H. H. Cousins, Esq , M.A., F.C.S ). 

The Superintending Inspector of Schools (The Honourable 
Thomas Capper, B.A., B.Sc.). 

His Grace the Archbishop of the West Indies. 

C. E. DE Merc ado. Esq. 

J. W. Middleton, Esq. 

G. D. Murray, Esq. 

C. A. T. Fursdon, Esq. 

Representatives of the Jamaica Agricultural Society 

The Honourable Lieut. -Colonel C. J. Ward, O.M.G. (Vice- 
President). 

The Honourable Dr. J. Pringle, C.M.G. (Vice-President), 
and other members of the Board of Management. 


BRITISH GUIANA. 

The Ilepresentative of the British Guiana Board of Agfioulture 
(The Honourable B. Howell Jones). 

The Agricultural Superintendent (Robert Ward, Esq.). 

The Inspector of Schools (H. W. Sconce, Esq., M.A.). 
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TRINIDAD AND TOBAGO. 

The Representative of the Trinidad Agricultural Society (The 
Honourable Cari- de Vbrteuil). 

The Government Analyst and Professor of Chemistry (Professor 
P. Carmody, F.I.C., P.C.S.). 

The Superintendent of the Royal Botanic Gardens (J. H. Hart, 
Esq., F.L.S.). 


WINDWARD ISLANDS. 

The Agricultural Superintendent, Grenada (R. D. Anstbad, 
Esq., B.A.). 

The Agricultural Superintendent, St. Vincent (W. N. Sands, 
Esq.). 

The Agricultural Superintendent, St. Lucia (J. C., Moorb, Esq.). 
The Inspector of Schools, St. Lucia (The Honourable 
C. F. CONDBLL). 

The Representative of the St. Lucia Agricultural Society 
(Henry C. Grist, Esq.). 


BARBADOS. 

The President of the Education Board 

His Lordship the Bishop of Barbados (The Right Revd. 
W. P. SWABY, D.D.). 

The Agricultural Superintendent of Sugar-cane Experiments 
(J. R. Bovell, Esq., F.L.S., F.C.S.). 

The Representatives of the Barbados Agricultural Society : — 

The Honourable F. J. Clarke, M.A., M.C.P. (President). 

G. Elliott Sbaly, Esq., M.C.P. 

T. W. B. O’Neal, Esq., B.A., M.C.P. 

Additional Representative for Barbados ; — 

George Carrington, Esq., B.A. (Cantab.), F.C.S. 


LEEWARD ISLANDS. 

The Representative of the Colony of the Leeward Islands (The 
Honotirable E. St. John Branch, Colonial Secretary). 

The Government Analytical Chemist and Superintendent of 
Agriculture (The Honourable Francis Watts, C.M.G., 
D.Sc., P.I.O., P.O.S.). 

The Curator, Botanic Station, Dominica (J. Jones, Esq,). 

The Agricultural Superintendent, St. Kitt’s-Nevis (F. R. 
Shepherd, Esq.). 

The Representative of the Dominica Agricultural Society 
(S. W. Pbnricb, Esq.). 

The Representatives of the Dominica Planters’ Association : 

The Honohrable J.'O.IMacintybb,*M.E.O. 

J. Oox FiliLAN, BSQ.i M.li.0. 
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OFFICERS 

OF THE IMPERIAL DEPARTMENT OP AGRICULTURE 
FOR THE WEST INDIES. 

The Imperial Commissioner of Agriculture for the West Indies 
(Tlie Honour'able Sir Danikl Morhis, K.C.M.G., M.A., 
D.Sc., D.C.L., F.L.S.). 

Entomologist (Hbnrv A. Balia>u, Esq., M.Sc.). 

Mycologist and Agricultural Lecturer (P. A. Stockdale, Esq., 
B.A.). 


The Reception Committee, appointed by the Board of 
Agriculture and the Jamaica Agricultural Society, consisted 
of the Hon. H. Clarence Bourne, Colonial Secretary, (Chair- 
man), the Hon. Wm. Fawcett, the Hon. Lieut.-Col. Ward, 
Robert Craig, Esq., J. R. Williams, Esq., and John 
Barclay, Esq., (Secretary). 


HONORARY MEMBERS. 

The following gentlemen were elected honorary members 
of the Conference : — 

The Rt. Hon. the EaRL op Dudley, Viscount Mountmorres, 
the Rt. Hon. H. 0. Arnold-Porstrr, M. P., the Rt. Hon. 
Jesse Collinos, M.P., the Rt. Hon. Sir James Pbrgusson, 
Bart., Mr. Howell Davies, M.P., Mr. Henniker Hbaton, 
Mr. P. J. Murray Hunter, Mr. Chas.. Lancaster, 
Mr. J. Lawbence; Sir Alfred L. Jones, K.C.M.G., Sir Ralph 
Moor, K.C.M.G., Sir Thomas Hughes, the Hon. Alexander 
McDonnell, Mr. A. A. Pearson, C.M.G., Mr. Alexander 
Crum-Ewing, Mr. Hamar Greenwood, M.P., Mr. Gerald 
Loder, and Mr, John Taylor. 

Honorary Secretories ]*'• ■ , 

to the Conference ^ [allbynb Gbaham-Bowri.l, Esq. 


On Monday, January 14, at 11.80 a.m., the Conference was 
opened under the presidency of Sir Daniel Morris, K.C.M.6., 
Imperial Commissioner of Agriculture for the West Indies, in 
the Old Mico Buildings, Hanover Street, Kingston, by his Ex- 
cellency the Governor, Sir Alexander Swbttbnham, K.C.M.G. 

In addition to the representatives from Jamaica, the other 
West India Islands and British Guianilv there were also present 
the large and distinguished party brought out by Sir Alfred 
Jones, K.C.M.G.0 a large number of the leading phipters ahd 
public men of the colony, and the following ladies: Lady 
Swbttbnham, the Countess op Dudley, Lady Morris, Mrs. 
Abnold-Porstbr, Mrs. A. A., Pbai^n, Mrs. Swaby, Miga 
COPBLAND, and Mrs. Ward. 
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Fig 2 Old Mico Buildings. Hanover Street, Kingston, where the West Indian Agricultural Conference was held. After the earthquake inside 

■ “* ° • .1? 1 : n.-vr.'fl-r- o /I fl Ckr? 
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His Excellency the Governor, in opening the proceedings 
of the Conference, said : It is with peculiar pleasure that 
I find it is my good fortune to-day to open the first Confer- 
ence of this kind which has been held in the colony of Jamaica. 
I believe this is the sixth Agricultural Conference which 
has been held in the West Indies, but it is the first which has 
taken place in this island. T am personally aware that last 
year Sir Daniel Morris went to considerable trouble in order 
to bring about a Conference in Jamaica, and it was a great 
disappointment to him and myself and this colony, that his 
efforts on that occasion were not successful. This present year, 
I congratulate him on the success which has attended his efforts. 
(Cheers.) I also wish to acknowledge the great debt that the 
colony owes to the generosity of Sir Alfred Jones. (Applause.) 
If it were not for the very great intei est that he has taken in 
the colony all along and for his generosity on this occasion, 
I am afraid it would have been impossible to have held 
a Conference this year. I will not trouble you with a long 
speech. I know there is an enormous amount of w^ork to be 
done and that the delegates are very anxious to get to business. 
I can only say that, speaking as an imlividual, my belief is that 
we in Jamaica have an enormous lot to learn from the delegates 
to this Conference. I am afraid we shall have a deal more to 
learn from them than they can learn fiom us. Of course, that 
is my own individual opinion, and I do not wish to pledge 
Jamaica to it. I believe there is a great deal of business before 
us and we shall have very interesting papers which will be 
of value, not only to Jamaica, but to the whole of the West 
Indies and to tropical islands and countries beyond this hemis- 
phere. I wish to welcome to Jamaica on this occasion the very 
influential, distinguished and numerous company which Sir 
Alfred Jones* kindness has brought to these shores, I welcome 
them in the name of Jamaica, and assure them how highly grati- 
fied we are to see so many people here present— people who carry 
such weight in the whole of the British Empire. In the name of 
the colony, I wish to extend to them a welcome, and I hope 
that such of them as are visitors for the first time will continue 
to pay us the compliment of coming here, and that every year, 
as they come, they will see greater progress around them, due 
to all the agencies to which progress is due, and last, but not 
least, to the exertions of conferences of this kind. I now” 
declare this Conference to be open, and I call upon Sir Daniel 
Morris to deliver his presidential address. (Applause.) 


PRESIDENTIAL ADDRESS. 

Sir Daniel Morris then rose and .said 

first duty as President is to extend a hearty welcome to 
tneKepresentatives of the various colonies who are gathered here 
TO-day to attend the Sixth West Indian Agricultural Conference. 
It IS a source of great satisfaction to me that it has been found 
possible to arrange for this Conference to be held at Jamaica, 
T some of the best years of my life and in 

If I ^ interest. Probably in no part 

of the tropics could be found such diversified agricultural con- 
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ditions as exist in Jamaica, and it is, in consequence, singularly 
favourable as a meeting place for those interested in tropical 
agriculture. 

I desire to express my deep appreciation of the excellent 
arrangements made for this Conference by the Reception 
Committee, and I would also acknowledge the generous hospi- 
tality offered by the people of Jamaica to the representatives 
to this Conference, wlio during the last few days have been 
enabled to visit various districts and thus become acquainted 
first hand with the industries of the island. 

The business to be undertaken at this Conference is 
already set forth in the papers now before you. 

SUGAR INDUSTRY. 

As at previous Conferences, the circumstances of the sugar 
industry will receive first attention. The position of this 
industry from the purely agricultural point of view is not of 
an unpromising character. The results of recent experiments 
in raising improved varieties of seedling canes, less susceptible 
to disease and yielding a larger amount of sugar are encouraging. 
Facts will be laid before the Conference which will leave no 
doubt that, under certain circumstances, seedling canes are 
proving more remunerative than the old varieties. There are 
still more promising seedling canes under experimental trial. 
The breeding of hybrid sugar-canes is being steadily carried on 
in a systematic manner. As the testing of a new seedling cane 
is required to be carried on for several years before it can be 
recommended for general cultivation, the work must necessarily 
proceed at a slow rate. 

The diseases of the sugar-cane that were so prominent 
a few years ago are not now of a markedly pronounced 
character. In many cases, this is due to the substitution of 
seedling canes for those previously in use. It will still be 
necessary, howeveiv to exercise considerable watchfulness in 
order to prevent any disease establishing itself to such an 
extent as to become a source of anxiety to sugar planters. 
The principal cane diseases have been exhaustively studied, 
and their treatment placed on record. A handbook entitled 
‘ Lectures to Sugar Planters ’ has recently been published by 
the Imperial Department of Agriculture, and this gives much 
valuable information in respect to insect pests and fungus 
diseases of the sugar-cane, in addition to important data hav- 
ing reference to cultivation, etc. 

Possibly, the most important. matter to bear in mind in 
connexion with the sugar industry at the present time is the 
necessity for reducing the cost of production. This, it is sug- 
gested, might be done by selecting the richest canes suited for 
each locality ; by the larger use of labour-saving implements ; 
by preparing and utilizing supplies of good pen manure ; and 
by the , more skilful use of artificial manures, where these can 
be advantageously used. Also by growing, to a larger extent 
than at present, the food stuffs and supplies imported from 
other countries. 
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In addition, there is the absolute necessity for steady 
improvement and economy in the manufacture of sugar, so as to 
prevent the loss now accruing, especially in the case of musco- 
vado sugar. It is also important to produce exactly the 
right kind of sugar required for refinery puri30ses in Canada and 
the United States, and the yellow and other crystals in demand 
in the United Kingdom. 

The recent introduction of steam ploughing on sugar 
estates at Trinidad and Antigua is a feature worthy of men- 
tion. Also, the erection of a Central Sugar Factory at Antigua. 
This latter cost £42,000, and is capable of dealing with from 
3,000 to 4,000 tons of sugar in 100 days. The first report on the 
Antigua Central Sugar Factory was published in the Agri- 
cultural Neivs, Vol. V, p. 49. The second report will probably be 
issued shortly.* I have no doubt that a sugar factory similar 
to that at Antigua would be likely to be successful at St. Kitt’s.^ 

It is evident that, at this moment, the Dominion of 
Canada offers a favourable market for West Indian sugar and 
molasses. This is strikingly shown by the following table 
illustrating the value of the sugar and molasses imported into 
Canada from the British West Indies and British Guiana 
during the last three years : — 


Articles. 

1904. 

1905. 

1906. 


£ s. d. 

£ s. d. 

£ s. d. 

Sugar 

1,111,013 10 10 

1,351,093 0 8 

1,470,958 19 2 

Molasses . . . 

87,482 14 2 

141,470 13 4 

102,320 13 4 

Total 

1,190,090 5 0 

1,492,570 0 0 

1,639,285 12 6 


In the new Tariff recently adopted in Canada, the prefer- 
ence to British-growm sugar is continued. 

It is ^ impossible at an Agricultural Conference of the 
West Indies to avoid a reference to the general anxiety felt 
throughout those colonies where sugar is the staple product 
as to whether the Brussels Convention is likely to bo 
maintained. After careful consideration of all the circum- 
stances, it has been decided to appoint a Committee consisting 
of representatives closely interested in the sugar industry and 
to refer to such representatives the preparation of a statement 
containing replies to the following questions 

TTT been the effect of the Convention in the 

West Indies? 

(2) What effect has the recent uncertiiinty as to its 
continuance had ? 


See Agt^icuUural News, Vol. VI, p. 181 . 
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(3) What would be the probable effect of its non-con- 
tinuance ? 

By such means it may be possible to place on record facts 
likely to be of value when the question of the continuance of 
the Convention comes up for consideration. At the same time, 
the fact cannot be ignored, that the Canadian market is already 
taking three-fourths of the sugar produced in the West Indies, 
and it is not improbable that before long, with the rapid 
expansion that is taking place in the Dominion, it may 
eventually take’ the whole of the West Indian output. 

CACAO INDUSTRY. 

The cacao industry of the West Indies, of the annual value 
of about £1,574,830 also will receive consideration. The general 
distribution of diseases of cacao trees is naturally a source of 
anxiety, and considerable attention has been devoted to their 
life-history and to the precautions to be adopted in order to 
keep them in check. Experiments in manuring cacao planta- 
tions have been continued. Some of these are of a striking 
and interesting character, showing that with a little extra 
care in cultivation, the prompt treatment of diseases, and with 
the use of suitable manures, the production per acre may 
be increased over large areas to the extent of 20 to 25 per 
cent. 


FRUIT INDUSTRY. 

The value of the bananas, oranges, and grape fruit exported 
from Jamaica has for some years reached nearly one million 
sterling. A fruit trade is in course of being established 
by a local company at Trinidad, and bananas are to some 
extent still exported from Barbados. The exjDort of fresh 
limes from Dominica is steadily increasing as a result of the 
successful exhibition recently held in the United Kingdom.* 

As regards the fruit industry generally, probably the most 
important matter for consideration is not the extension of the 
areas already under cultivation, but the better handling, 
especially of citrus fruits, for export purposes. The annual 
loss arising from careless packing and marketing of oranges 
and grape fruit amounts to many thousand pounds, nearly the 
whole of which might be saved by organized efforts on the 
part of growers and shippers. 

LIMB JUICE INDUSTRY. 

The lime juice industry (including the export of fresh fruit, 
raw and concentrated juice, and distilled and essential oils 
of limes) appears to have a very promising future, especially if, 
in addition, the manufacture of citrate of lime is taken up on 
coinmercial lines. This, it is claimed, would effect a saving of 
the citric acid now lost in evaporating the raw juice. Already 


In 1906-7, Dominica exported 15,799 barrels of fresh limes of a value 
of £5,530, as against 13,564 barrels, valued at £4,747, in the previous year. 




the manufacture of citrate of lime has been taken up at 
Dominica and Montserrat. The value of lime juice exported in 
1905-6 from Dominica is placed at £32,986, and Montserrat 
exported £7,117 worth of lime products.* 

A paper on the manufacture of citrate of lime will be 
submitted by Dr. Watts. 

COTTON INDUSTRY . 

The Sea Island cotton industry is comparatively new. 
Thanks, however, to the valuable assistance rendered by the 
British Cotton-growing Association, it has made rapid progress 
during the last five years. The total area under cultivation in 
Sea Island cotton this year is nearly 15,000 acres ; while about 
3,600 acres are under cultivation in what is known as Marie 
Galante cotton at Carriacou and elsewhere. The table below 
will illustrate the position of the industry. It will be observed 
that the total value of the lint and seed produced during the 
last five years amounts to over £200,000 : — 

Statement showing the Total Amount and Value of 

Cotton Lint and Seed Produced in the British 
West Indian Colonies from January I, 1902, to 
December 31, 1906. 


Year. 

Weight of lint 
in pounds. 

Estimated value 
of lint. 

Estimated value 
of lint and seed. 



£ 

£ 

1902 

328,530 

7,360 

9,070 

1908 

397,541 

9,031 

11,873 

1904 

698,981 

20,930 

31,891 

1905 

1,122,800 

47,846 

63,290 

1906 

1,577,481 

. 1 

69,092 

90,092 

Total for 

1 



5 years. 

4,125,283 

160,266 

j 206,822 


The present sea.?on, I regret to state, has not been so 
favourable as could have been wished. In addition, the great 
prevalence of insect pests has necessitated increased expendi- 
ture in the application of Paris green and lime. An important 
feature is the enhanced prices which have prevailed, owing to 
the falling off in the supplies of Sea Island cotton (due to the 
same causes) in the United States. 


In 1906-7, Dominica exported lime juice to the value of £44,480, an 
increase of £11,520 over the production of the previous year, and citrate of 
Hme to the value of £ 1 , 603 . 
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ThQ Ceatral Cotton Factories at Barbados and Antigua 
have now been taken over by local co-operative comijanies. 
A new factory capable of dealing with seed-cotton produced 
from 5,000 acres has just been opened at Barbados. The 
Central Cotton Factory at St. Vincent is still being carried on 
under the direction of the Imperial Department of Agriculture. 
A ceatral ginnery and an oil factory have been started at 
Nevis. 

It is a matter of regret that, so far, the cultivation of Sea 
Island cotton has not been successfully established at Jamaica. 
The causes for this are stated in the Governor’s report for 
1904-5, p. 21. I am not without hope that further ciforts will 
be made to start cotton growing on right lines. There is no 
doubt that there are many districts in the island exactly 
suited to the industry. The employment of an entomologist 
would be a satisfactory means of dealing with the insect pests 
which injuriously affect not only cotton but other crops in the 
island. 


RICE INDUSTRY. 

Rice cultivation in British Guiana has noAv assumed such 
importance that it deserves careful consideration. The total 
area under rice in the year 1904-5 was placed at 21,920 acres ; 
the crop Avas estimated at 22,597 tons of paddy, equal to 15,000 
tons of cleaned rice. The probable value of this Avoidd be 
about £175,000. 

According to the report of the Comptroller of Customs, 
rice was first exported from British Guiana in 1902-3, amount- 
ing to 10,500 of the value of $290*04. In 1904-5 the exports 
reached 61,225 ib., of the value of $1,709*44; while in 1906-7 
the increase Avas considerable, the exports amounting to 
3,474,512 fib., of the value of $89,078*21 (£18,000). 

Fuller information in regard to the rice industry of British 
Guiana will be presented by the Hon. B. IIoAvell Jones. Rice 
is also cultivated to some extent in Trinidad, Jamaica, and 
St. Lucia. 


RUBBER INDUSTRY. 

There are feAv subjects attracting more attention just 
now than the outlook for supplies of raAV India rubber to meet 
the increasing demand for this article. Sources of new eiipplies 
of rubber are being investigated, as well as the prospects for 
cultivating rubber trees with the view of supplementing the 
supply from wild trees. Possibly the largest experiments in 
cultivating rubber in the West Indies are being undertaken at 
Trinidad and Tobago.* 

A good deal of intere.st is also being taken in exploring 
portions of British Guiana for indigenous rubber trees and 
in starting regular plantations. 

* In 1900*7, Trinidad exported 1,007 tb. of rubber of a value of £174, and 
recently a shipment of 0 cases of Castilloa rubber, sent from that colony, has 
been v^ued at 4s» 4d» per lb. on the English market. 
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The three principal trees that are being introduced into 
cultivation are the Para rubber (Hevea br^asiliensis), the 
Oastilloa rubber {Castilloa elastica), and the West African 
rubber {Funtumia elastica). To these may be added the species 
of Sapiuvi said to yield commercial rubber in the hinterland 
of British Guiana. The relative merits of these several trees 
mentioned are still being keenly discussed. In this part of the 
world, Castilloa elasiica is more largely planted than any other. 
This is no doubt due to the fact that it is native of tropical 
America and that supplies of seed are easily accessible in large 
quantities. In spite of this, however, further information is 
desired as to the best methods for cultivating and tapping the 
Castilloa tree, and as to the conditions under which it should 
be placed to produce the best results. Also whether, under all 
circumstances, it is a suitable tree to be used as shade for cacao. 

Several papers will be presented to the Conference supply- 
ing information in regard to the cultivation of rubber trees in 
these colonies. 


TOBACCO INDUSTRY. 

Jamaica is practically the only portion of the West Indies 
where tobacco cultivation is being carried on to an appreciable 
extent. The value of the tobacco and cigars exported from 
Jamaica lias increased from £7,048 in 1895-6 to £22,274 in 1904-5. 
I# is probable that a considerable extension of the tobacco in- 
dustry in this island would take place if the Admiralty were 
disposed to take Jamaica leaf tobacco to blend with Virginian 
tobacco in the Royal Navy. Information in regard to the 
Jamaica tobacco industry will be presented by Mr. Fawcett, the 
Director of Public Gardens and Plantations. On a moderate 
scale, tobacco is being grown and made into cigars at Trinidad 
and St. Vincent, while tobacco for local consumption is pro- 
duced at Antigua, St. Kitt’s, and other islands. 

ANIMAU INDUSTRY. 

Considering the large amount of capital invested in the 
animal industry in the West Indies, it would be of advantage 
if greater attention could be devoted to it. In recent years, 
considerable sums have been expended in the introduction of 
pedigree animals. It is evident, however, tl at a go(Kl deal 
more might be done in the selection of the right class or breed 
of animals to suit special localities, so as to obtain the best 
results. The occurrence of anthrax, and the treatment of ticks 
and other diseases also deserve to be more fully dealt with. 
The improvement of stock, generally, has a direct bearing on 
the success of nearly all agricultural industries in the AVest 
Indies. As pen keeping is so prominent an industry in 
Jamaica, the visitors from the colonies will, no doubt, be inter- 
ested to visit the districts where some of the best horses and 
cattle are successfully raised. 

It is satisfactory to learn that the recent outbreaks of 
anthrax in the colonies of British Guiana and Trinidad, and in 
one instance at Grenada, have been successfully dealt with. 
There is no doubt that, where energetic steps are taken under 
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the direction of competent officers, including the isolation of 
infected areas and the use of vaccine, the disease can be kept 
under control. The services of the Professor of Comparative 
Pathology of the School of Tropical Medicine at Liverpool 
(Dr. Annett) have been kindly placed at the disposal of the 
Imperial Department of Agriculture with the view of making 
investigations and suggesting remedial measures in connexion 
with the occurrence of sporadic cases of anthrax in the island 
of St. Vincent. A leaflet has recently been issued for the 
guidance anil information of those living in districts where 
anthrax has broken out, with the view of making known the 
nature of the disease and the best means for getting rid of it. 

AGRICCLTURAIi CREDIT AND LOAN BANKS. 

At the Conference held at Trinidad in 1905, Mr. Fawcett 
read a paper on Raiffeisen Agricultural Banks, with the view of 
encouraging the formation of Agricultural Loan Banks on 
a popular basis in Jamaica and elsewhere in the West Indies. 

This paper was afterwards published in Pamphlet form 
(No. 35 of 1905) by tlie Imperial Department of Agriculture 
witli an Appendix containing the rules of the Agricultural 
Bank issued by the Irish Agricultural Organization Society. 
Since that time, the subject has continued to receive atten- 
tion. A paper on ‘ An Agricultural Loan Bank in Operation ' 
will be presented by the Rev. Dr. Turner of Jamaica. 

An article on Agricultural Credit in Germany (taken from 
the Jotivnal of the Board of Agriculture for March 1906) 
appears in the West Indian Bulletin ( Vol. VII, p. 317), It would 
seem that in Germany there are 1,595 societies to assist small 
cultivators in the purchase of agricultural requisites ; 3,062 
societies for encouraging the raising and preparation of dairy 
and other products, with 682 other co-operative agricultural 
societies. All these appear to bo engaged in the work of 
assisting in the general development of agricultural industries. 

The subject is one that deserves to be fully taken into 
consideration by the Agricultural Societies in the West Indies, 
with the view of ascertaining whether it would be possible to 
start agricultural banks or co-operative agricultural societies, 
such as those existing in Germany, amongst cultivators in these 
colonies. 


GENERAL. 

In the General Section, a number of interesting papers will 
be presented, such as ‘ Tea Growing in Jamaica * by the Hon. 
H. E. Cox, and ‘ The Industrial Prospects of Cassava Starch ’ 
by Mr. H. H. Cousins. The growing of tea in Jamaica has 
been proved to be capable of becoming a successful industry. 
Steady progress has been made in improving the quality of the 
tea which is now in increasing demand in these and other 
colonies. It may be interesting to mention that the only other 
locality in the New World where tea is being produced on 
a moderately large scale is in South Carolina. 



17 


Cassava starch appears to bo in good demand in the Tuited 
Kingdom, and it would >>o of great advantage if tra(ds of land 
not suitable for other products could be utilized for the culti- 
vation of tlie cassava plant. The ligures to he placed before 
the Conference by Mr. Cousins are of a distinctly i)roinising 
character 


AGlllCULTURAL EDUCATION. 

Notwithstanding that Agricultural Education is placed 
last on the list of subjects for this (Conference, I am not without 
hope that it may receive more than oi-dinary attention. 

Jluring the last seven years, considerable efforts have been 
made to encourage the more general use of object-lessons and 
what is known as ‘ Nature Teaching,’ with practical training 
in school gardens in connexion with the elementary schools in 
the West Indies. In addition. Tropical Readers and other text 
books have been provided, and the teachers have received 
special instruction and a course of training with a view of 
enabling them to give the right kind of teaching, and to present 
it in as attractive a form as possible. The residts, I regret to 
say, have not been so successful as could have been wished, owing, 
possibly, to the fact that the inducements offered for nature 
teaching and maintaining school gardens have not appealed 
to the teachers, who find under the existing codes that they 
can earn largei* grants by devoting attention to other subjects. 

It is desirable that a full discussion of the situation as we 
now find it should take place, in order that the teaching of 
agriculture may be placed on such a footing as to bring the 
younger generation in these colonies into closer sympathy 
with the chief business of their lives, namely, the cultivation 
of the soil. 

As I have already pointed out, not only in the West Indies, 
but in all agricultural communities, the need of the liour is the 
education of the rising generation in the knowledge of how to 
obtain from the soil those products for which there is a good 
demand in the markets of the world. Ignorance and ineptitude 
can never produce successful results. 

The prevailing practice amongst the small cultivators in 
the West Indies is to take everything out of tl e land, and if 
it is rented, to abandon it immediately afterwards. Even 
where they have thoir own plots of land, these are not 
cultivated to the best advantage, and the necessity for preparing 
and using manure is seldom recognized. 

As already mentioned, we must begin with the young if we 
are to obtain results of a permanent character. We should 
renew our efforts to instil a love of caring for plants and 
animals and of the right treatment of the soil amongst the 
young during school life. This may be accomplished by means 
of attractive object-lessons and interesting work in school 
gardens. Later, we might utilize the living voice of the 
travelling agricultural instructors so as gradually to change 
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8ucb agricultural methoda^ as are known to be unsound, and 
injurious to the true progress of the community. 

In addition, the institution of school shows, where children 
from various schools can compete amongst themselves with 
plants and produce grown in school gardens, or where produce 
from school gardens is admitted for competition at the annual 
agricultural shows, would afford useful means for encouraging 
both teachers and scholars in agricultural work. 

The annual course of lectures to teachers with practical 
instruction at the Hope Gardens as carried on in this island, 
is an admirable means of spreading a sound knowledge of 
agriculture. 

The agricultural schools maintained by the Imperial 
Department of Agriculture at St. Vincent, St. Lucia, and 
Dominica, where selected boys fifteen to eighteen years of age 
are boarded and trained for a period of three to four years, have 
now clearly demonstrated the value of such schools in raising 
the standard of cultivation and in spreading sound knowledge 
respecting the treatment of crops. Many of the boys trained at 
these schools have already obtained employment as foremen and 
overseers on estates. Others are successfully working on land 
belonging to their parents or guardians. 

The work of the lecturers provided for teaching 
elementary science and the principles of agriculture to the 
pupils at Harrison College, Barbados, and the Queen’s Colleges 
at British Guiana and Trinidad, as well as in this island, is 
steadily being carried on. This teaching of scientific agriculture 
enables young men to fit themselves for occupying responsible 
positions on sugar and other estates. Their motto should be 
that of the Royal Agricultural Society of England : * Practice 
with Science.’ 


AGRICULTURAL SHOWS. 

Agricultural Shows continue to be held in all parts of the 
West Indies. In many instances, as in Jamaica, they are 
organized by the Local Agricultural Society. It is a most 
encouraging feature of these shows that they receive the cordial 
support and the interest of all classes of the community. 
1 have no hesitation in stating that the Agricultural Shows held 
in Jamaica are probably the most successful and extensive of 
any shows in the West Indies. Excellent shows are also being 
held in British Guiana, and the several school-garden shows so 
successfully held in Trinidad are a feature worthy of being 
followed in the other colonies. The Agricultural Shows held 
in the smaller islands, such as Montserrat, Nevis, and the Virgin 
Islands, are having a good educational influence, and deserve 
encouragement. 

The best results are probably obtained where the shows are 
held in the country districts, and not necessarily in the chief 
town of the colony. By such means, the interest of cultiva- 
tors in the Halt-districts is enlisted, and the stimulating influence 
of the shows is spread over a wider area. 
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AGRICULTURAL PUBLIC: ATIONS. 

I am glad to report that interest is maintained in the issue 
of literature relating to agricultural subjects in all parts of 
the West Indies. The Bulletin of the Department of Agri- 
culture at Jamaica and the Jour/ml of the Jamaica Agricultural 
Society take a high place amongst such literature. 1 would 
also mention the ciuarterly Bulletin issued by the Botanical 
Department at Trinidad, and the Proceedings of the Trinidad, 
Grenada, and Dominica Agricultural Societies. 

It is encouraging to tind that the public press affords 
increasing amount of space to the discussion of agricultural 
subjects, and to the diffusion of information bearing on local 
industries. This is a feature which cannot fail, eventually, to 
have a beneficial influence in up-lifting the general prosx3erity of 
the West Indies. 

The Imperial Department of Agriculture has continued 
the publication of the fortnightly Agricultural News, and tlie 
quarterly West Indian Bxdletin, In addition, pamj^hlets liave 
been issued, embodying the results of experiments with seedling 
canes and manures, the cultivation of cotton, oranges and 
tobacco, and hints to intending settlers, and also Annual Progress 
Reports (nine in number) on the several Botanical and 
Experimental Stations, Agricultural Schools, and Agricultural 
Education. A Blue Book Report on the ‘ Working of the 
Imperial Department of Agriculture in the West Indies’ was 
presented to Parliament in April 1906. 

PUTURK OP THR IMPERIAL DEPARTMENT OP AGRK’ULTURK. 

As recently announced in Parliament, His Majesty's 
Government has decided to provide for the Imperial Depart- 
ment of Agriculture for a further term of five years, from 
April 1, 1908, to March 31, 1913. It has been laid down that 
whilst the Home Treasury will still continue to bear a propor- 
tion of the cost of the Department, the grant will gradually 
diminish on a progressive scale from £14,420 for 1908-9 to £7,000 
for 1912-3. During that period from 1908-9 to 1912-3, the 
Imperial Commissioner of Agriculture (with the approval of 
the Secretary of State) will confer with the Colonial Govern- 
ments concerned with a view to obtaining, as from April 
1907, increasing and (if possible) progressively increasing 
contributions towards the cost of the local agricultural 
institutions from such colonies as may be able to afford them. 

It is hoped that the x)roposal of the Imperial Government 
to assist these colonies to continue the work of the Imperial 
Department of Agriculture for a further period of five years 
will be acceptable to the colonies concerned, and that the 
several Legislatures will contribute, ns far as their means will 
permit, towards the support of the agricultural agencies now 
existing amongst them. It is intended that the contributions 
from colonial funds will be devoted entirely to local purposes. 
No portion will be required for the maintenance of the Head 
Office. It is understood that the continuance of grants from 
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Imperial funds for the support of local institutions will be 
conditional on their remaining to the same extent, as at present, 
under the general control of the Imperial Commissioner of 
Agriculture. 

I believe it is now recognized that the existence of 
a central authority in agriculture is essential for the fuller 
development of these colonies. Such a central authority would 
be available to take such steps as are advisable and necessary 
to improve and increase the quality and quantity of agricultural 
production, to cheapen its cost by new and superior processes, 
and to diminish wastage and loss by disease and other avoidable 
causes. 

In addition, it would fulfil other functions, such as to collect, 
elaborate, and examine technical and economic information in 
regard to the cultivation of the soil, its productions — whether 
animal or vegetable — and the best openings for the disposal of 
agricultural produce. It will also notify the occurrence of new 
diseases of plants and animals, the circumstances favouring the 
spread of such diseases, and the most economical and elfective 
way of dealing with them. Such a central authority might 
also bring together facts relating to agricultural operations, 
insurance and credit in other countries, and advise the several 
Governments and Agricultural Societies in promoting and 
organizing undertakings for the general development of 
agricultural interests. 

With the experience of the past years before us, it should 
be possible to widen the scope of the operations of the lmi3erial 
Department of Agriculture and bring them into still closer 
touch with the requirements of these colonies. 


His Grace tlie Archbishop of thk Wkst Indiks : Your 
Excellency, My Lords, Ladies and Gentlemen, — 1 liave risen to 
move a vote of thanks to Sir Daniel Morris for the Address to 
which we have just listened. I came to this meeting under the 
unusual and happy feeling that I had nothing to do to-day but 
to sit and listen. I do not mention that by way of excuse, but it 
would have been convenient to me, with the view of trying to 
shorten what I may wish to say, if I had known before entering 
the room that I was going to move this vote of thanks. 
However, I do it with the greatest possible pleasure, and with 
the conviction that the West Indies generally owe to Sir 
Daniel Morris very much for that which is, at present, a reason > 
ably satisfactory prosperity, and I hope that this will before 
long develop into a larger prosperity. 

As I have now for very many years watched the career of 
Sir Daniel Morris, I have realized how the daily duties of a man, 
who seeks to do his utmost, constitute a preparation for things 
that he may not have expected, but which, under God’s 
providence and the nation’s needs, may have been in store for 
him. It is owing to the wide experience which Sir Daniel 
Morris has gained during many years, together with an 
intensity of conviction and a deep interest in his work, that 
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he has been able, in these later years, to accoin))lish so much by 
means of tlie Imi)erial Department of Agriculture in belialf ol' 
the West Indies. I know tliat one part of Sir Daniel Morris’ 
work~perhaps the most difficult part- has been tlic snumthing 
away of dilliculties, the combining of tlie interests and efl'orts 
of individuals of various opinions and positions, who had 
previously either not thought much or had not taken elective 
steps to bring tlieir views into practical operation. All this 
has needed knowledge and experience, determination, persistent 
effort, and the power of conviction, and I congratulate Sii* 
Daniel Morris and the West Indies on the fact, that the 
Imj)erial Department of Agriculture for the West Indies has 
been brought to a point where there is an identity of feeling as 
regards the value, importance, and necessity of united effort 
to promote agriculture in these colonies on lines at once 
practical and scientific. (Cheers.) 

It is a happy circumstance that the generosity of Sir 
Alfred Jones has enabled Sir Daniel Morris to bring about the 
holding of this Conference in Jamaica, and also made it 
possible for us to welcome to Jamaica men of knowledge and 
experience, in the hope that we may secure the benefit of 
their suggestions and criticisms upon our efforts in this 
colony. 

One of the things I am most giatified about in these 
later years is that the old spirit that tliere is nothing ti^ 
learn is dying out, if it is not already dead. (Cheers.) I remem- 
ber that at one of the earliest meetings wo liad in a countiy 
district, all the village people and the surrounding folk came to 
listen to a lecture delivered by one of our Agricultural Instruc- 
tors. The meeting was presided over by my late coadjutor, 
Bishop Douet. The lecture was largely on the use of manure, 
and when it was over the Chairman asked for rpiestions and 
cinticisms. An old black man got up and said : ‘ Well, Bishop 

I do not believe much of what the lecturer tells us to-niglit. 
God Almighty mek de Ian, and no man can improve ’pon 
dat.’ (Laughter.) I think there was more devotion in that 
statement than ignorance of science. 

We have endeavoured, in these later years, to put 
elementary education, and co some extent secondary education, 
on such a footing that while not neglecting that training 
of the mind generally, which is always useful, there should 
be a special effort to fit members of the younger generation 
for their future life and to interest them in the agriculture 
of the country. The idea is not to make them trained 
artisans or trained agricidturists, but to surround them with 
an atmosphere of agricultural interests, to fill their young 
lives with the feeling that it is no dishonour to work 
upon the land — further, to regard plants as living things which 
God has made and man must take care of. 

Sir Daniel Morris made reference to one point which 
I will briefly touch upon, and that is, the Brussels 
Convention. It is another happy result of the circumstances 
which have brought us together to-day, that we have also, 
besides those officially connected with the Conference, some 
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well-known representatives of the British Parliament, men 
whose career some of iis have watched for many years, whose 
life work is known, and whose names are household words 
all over the Empire. (Applause.) I am glad they are here 
to-day, and I wish more of such representative men could come 
from time to time to visit the West Indies. 

Some of us feel continually that one of the difficulties of 
our colonial life, and especially in the smaller colonies, is that 
there is danger of our being like the shuttle-cock, twisted and 
turned and moved about from .party and not from Imperial 
considerations. What I mean is this : that I do not think that 
the Army and Navy and certainly colonial affairs shoiild 
become a matter of discussion or debate on party lines. (Pro- 
longed cheers). There is a practical reason for that, and it 
comes out of the address. Sir Daniel Morris is going to pro- 
pound three questions as to the effect of the Brussels Sugar 
Convention in connexion with the sugar industry in the West 
Indies. What effect it has had? What are the present pros- 
pects? And what is the future likely to bring forth? My 
point is that, unless there is likely to be some continuity of 
administration in matters like that, it is impossible for these 
colonies ever to establish large and successful industries. 
(Cheers.) What is the chief value of the Brussels Convention 
to us? Stability. Knowing that the industry is on a natural 
level. Now, what can we do, if every three years a change of 
Government means a change of policy and the upsetting of 
everything? It may be answered that the British Govern- 
ment is not the only Government concerned. Of course not. 
But the British Government, if it chooses to go into the 
Convention with a strong hand as it did on the last occasion, 
may always turn the scale. (Cheers.) I liope Sir Daniel Morris 
will obtain full, intelligent answers to the questions put by him. 

And again, as to the existence of the Imperial Department 
of Agriculture. My earnest hope is that that Department will 
be continued. (Cheers.) I think it is of the greatest possible 
advantage to all the West Indies. With due regard to local 
control of moneys raised, I think it would be of great value for 
Jamaica to be connected with that Department more than it is 
at present. I am glad to see that tlie present Government has 
pledged itself to continue the grant for the next five years, and 
I think our local people should do what they can in the matter. 

I am afraid I have occupied you too long, Mr. President, but 
I desire to express to you the greatest thanks for the admirable 
Address that you have delivered, and — I should like to add 
personally — for your services to the West Indies. (Applause.) 

The Hon. B. Howell Jones (British Guiana) : I feel it ray 
duty as a member of this Conference to accept the duty 
imposed upon me by ray colleagues, to thank Sir Daniel Morris, 
and to second the vote of thanks which has been proposed to 
him, for the extremely good work which he has done for the 
West Indies. I have followed closely the work of the Imperial 
Department of Agriculture ; I have seen it grow from a small 
beginning to a Department of vast importance, — one which is 
looked upon with confidence, and one to which we may look 
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for a great deal of assistance and help in the future. We 
rejoice that Sir Daniel Morris has persuaded the Imperial 
Government to continue the Department for another term of 
five years. I hope they will continue to give us that assistance 
until they see us grow to manhood, and see these colonies 
resume their former position as gems in the British Crown. In 
seconding this vote of thanks to Sir Daniel Morris, I think 
I should be neglecting my duty if I did not also, through him, 
express our grateful thanks for the assistance which has been 
rendered by those who form the establishment at the Head 
Office at Barbados. Moreover, I do not think I shall create 
a feeling of jealousy if I particularly mention the name of 
Mr. John R. Bo veil. (Applause:) Mr. Bo veil’s researches in 
raising sugar-canes from seed, carried out at Barbados, 
and the advice given by him to planters were the first real 
steps towards the knowledge which we have since gained in 
growing seedling sugar-canes. We in the West Indies look 
upon Mr. Bovell as one of our most able authorities, and Sir 
Daniel Morris will acknowledge that he is his right-hand man, 
in many ways. 

The Prwsident, in responding, said : I feel more than com- 
pensated for all the trouble I have had in arranging for this 
Conference by the very kind reception which the Imperial 
Department has received in this island to-day. I thank His 
Grace exceedingly for the very able speech he has made, and 
for the thoroughly interesting manner in which he has reviewed 
the position of agricultural efforts in the West Indies. I also 
thank my friend Mr. Howell Jones for the kind words that 
have fallen from him. I am glad that he drew attention to 
the valuable services rendered by the officers of the Depart- 
ment who so loyally and effectively assist my efforts. 1 entire- 
ly agree with what has been said in respect to the special 
services rendered by Mr. J. R. Bovell, and I would also men- 
tion how much I am indebted to the excellent work 
done in the Leeward Islands by Dr. Francis Watts. (Ap- 
plause.) There are other indefatigable workers scattered 
throughout the length and breadth of the West Indies imbued 
with the same spirit, and the success of the Department is 
due to the hearty co-operation of all such men. I may also 
add that the Department has consistently received cordial 
assistance from the several Governors and Administrators and 
Government officials generally, as well as from the Presidents 
and members of the Agricultural Societies, and numerous 
individual planters scattered over the whole of the West Indies. 
Therefore, what is presented to you to-day is the result of the 
combined efforts of all who are interested in the welfare and 
prosperity of these colonies. (Applause.) 

The following Committees were then appointed 

Sugar Committbb: Hon. F. J. Clarke (Barbados), Chairman ; 
the Hon. B. Howell Jones (British Guiana) ; the Hon. Carl 
de Verteuil (Trinidad) ; the Hon. Lieut. -Colonel Ward 
(Jamaica); Messrs. George Carrington (Barbados); G. D. Murray 
(Jamaica); G. E. Sealy (Barbados); and 0. B, de Mercado 
(Jamaica), Secretary. 
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Education Committkr ; His Grace the Arclibishop of the 
West Indies (Jamaica), Ciiairman ; the Bishop of Barbados ; 
Canon Simms (Jamaica); the Hon. Dr. Francis Watts 
(Antigua) : Professor Carmody (Trinidad) ; the flon. C. T. Con- 
dell (St. Lucia) ; Messrs. H. W. Sconce (British Guiana) ; 
A. B. Macfarlane (Jamaica) ; Geo. Hicks (Jamaica) ; and 
J. R. Williams (Jamaica) ; and the Hon T. Capper (Jamaica), 
Secretary. 

The President mentioned that, after the recess, the Confer- 
ence would resume at 2.30 p.m. and take up the consideration of 
subjects affecting the Sugar Industry. On Tuesday at 10 a.m., 
they hoped to discuss points connected with the Cacao, Fruit, and 
Lime Industries. On Tuesday afternoon, beginning at 2.30 p.m., 
they would hope to take up the Cotton Industry. On 
Wednesday morning, it was proposed to deal with the Rubber 
Industry and to follow with Agricultural Credit and Loan 
Banks. On Thursday morning they would hold their last 
sitting, when there would be a general discussion on the results 
of the Conference. He would urge the regular attendance of 
the represen tativ^es duiing the sitting of the Conference in 
order to deal adequately with the business to be brought 
before it. 

The Conference then adjourned for luncheon. 

The Conference re-assembled at 2.45 p.m. 

The President: Before beginning business this afternoon, 
I have been asked to place before you a Resolution to the follow- 
ing effect : — 

‘We, the members of the West Indian Agricultural Con- 
ference assembled at Jamaica, desire to express our humble 
loyalty to Your Majesty’s person and Throne and the hope that 
during Your Majesty’s reign the West Indian Colonies may 
again be amongst the most prosperous of Your Majesty’s 
dominions.’ 

I would invite the Hon. F, J, Clarke, to move that Reso- 
lution. 

The Hon. F. J. Clarke (Barbados) : I feel a great honour 
has been conferred on me in being asked to propose this Address 
of Loyalty to His Majesty the King. The people in these 
colonies have always been noted for their loyalty to the Throne 
in times of prosperity and adversity, and it is very fitting that 
at this Agricultural Conference, at which representatives from 
all the colonies in these parts are present, we should express 
our sentiments of loyalty. Some of these colonies have been 
under English rule since their settlement, some have been 
acquired by conquest, and some by treaty ; they have seen 
days of great prosperity ; they have seen days of great ad- 
versity. But in one respect there has been no change, 
and that is in their loyalty to the person and Throne 
of their Sovereign. (Cheers.) There is a story to the effect 
that when King Charles was in trouble with his Parlia- 
ment, the people of Barbados passed an Address of Loyalty, 
and they concluded with the assurance that His Majesty ne^ 
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not make himself uneasy as to the doings of Parliament, as they 
were quite prepared to stand by His Majesty, and to see him 
through his trouble. (Cheers.) I have great pleasure in 
moving this Address, and I hoi)e that this Conference which is 
now sitting may assist in restoring again the prosperity which 
once reigned in this part of His Majesty’s dominions 
(Applause.) 

The Hon. B. Howell Jones (British Guiana) ; I have very 
great pleasure in seconding the motion proposed by Mr. Clarke. 
It requires no words from me to endorse all that he has said. 
It will be taking up too much of the time of the Conference if 
I attempted to give any historical account of the loyalty which 
lias been shown, and how iii the late wai’ in South Africa the 
colonies volunteered to send representatives to the front to 
fight Britain’s enemies. 

The Resolution was put and carried with applause. 

The President : There is a further Resolution to be sub- 
mitted to you, which is as follows : — 

‘ We, the members of the West Indian Agricultural 
Conference assembled in Jamaica, desire to express our deep 
appreciation of the action taken by His Majesty’s Government 
in proposing to continue the valuable work of the Imperial 
Department of Agriculture in the West Indian Colonies, which 
they regard as essential to the future well being and prosperity 
of this portion of His Majesty’s dominions.’ 

The Hon. R. Craig (Jamaica) : I have great pleasure in 
asking the Conference to accept this Resolution. I feel that 
after what has been so very ably said this morning, it requires 
no words of mine to make it acceptable to you. 

The Hon. Cari. de Vertecjil (Trinidad) had great 
pleasure in seconding the Resolution, which was carried 
unanimously. 


PROCEEDINGS OP CONFERENCE. 

The regular business of the Conference was then x^roceeded 
with, and the paxiers and discussions on results of experiments 
in connexion with the Sugar Industry were opened by a Pax>er 
read by the Hon. H. H. Cousins, M.A., on ‘ Seedling Canes at 
Jamaica.’ This was followed by a paper read by the Hon. 
Francis Watts, C.M.G., D.Sc., on ‘ Sugar-cane exx^eriiu.ints in the 
Leeward Islands,’ and then Mr. J. R. Bovell, P.C.S., F.L.S., 
proceeded with a paper on ‘Sugar-cane experiments at Barba- 
dos.* It was during the reading of this paper tfiat the 
disastrous earthquake, that c-aused considerable ruin in Kingston 
and its environs, took place, and the Conference was con- 
sequently adjourned. 

The Conference was resumed on board the ‘Port Kingston ’ 
on Saturday, January 19, during the return journey to BarbadOvS, 
when particulars were given of the Cotton Industry in the 
various West India Islands by the Hon. Francis Watts, Mr. J. R. 
Bovell, and Mr, W. N, Sands. 
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WEST INDIAN AGRICULTURAL 
CONFERENCE, 1907. 

(CONTINUED.) 

In the previous pages a brief account of the Proceedings of 
the Conference has been given. It is now proposed to publish 
in full the principal papers in the order in which they have 
been submitted : — 

SUGAR INDUSTRY. 


SBEDLINQ CANES IN JAMAICA. 

BY THE HON. H. H. COUSINS, M.A., P.C.S., 

Government Analytical and Agricultural Chemist, Jamaica. 

The oldest variety of cane grown in Jamaica appears to be 
the dark cane wdiich is still to be found on the ratooning 
estates on the north side of the island, and remains a popular 
variety with the small settlers. The Bourbon and Otaheite canes 
were introduced in 1796, the latter by Captain Bligh, while the 
former is supposed to have been brought from Trinidad. 
Until quite recently, the canes grown on sugar estates in 
Jamaica were practically limited to the White Transparent 
or Mont Blanc cane (which would appear to be identical with 
the so-called Otaheite cane introduced by Captain Bligh), the 
Bourbon or White cane, and the Creole or Ribbon cane. The 
Mont Blanc has made the most headway, and may now be 
taken as the standard cane for Jamaica, while the Bourbon is 
limited to a few upland estates, and the Creole cane is 
gradually being replaced by the Mont Blanc on the ratooning 
estates. 

Previous to the first introduction of seedling canes by 
Messrs. Harrison and Bovell, the Department of Public 
Gardens in Jamaica had obtained a good number of cane 
varieties from other parts of the world. Mention might be 
made of the Selangor cane obtained from Martinique in 1871, 
and of the importation of a collection of varieties from 
Mauritius in 1882. In his Annual Report for 1883, Sir Daniel 
Morris, as Director of Public Gardens, reported sixty varieties as 
being under trial at Hope. 

Many of these canes were distributed to estates, but none 
proved of real value, and planters were compelled to admit 
that the foreign canes were inferior to those at present being 
cultivated in the island. 

In 1892, tops of ^he new seedling canes were obtained 
from Demerara and these were distributed to estate^!. Of 
these, D. 95 proved the most popular, and this cane has been 
grown on a fair scale on several estates. Experience has 
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shown that it does best on light soils with irrigation, and T). 95 
has yielded remarkable returns on such estates as Albion and 
Mona under these conditions. Where the drainage is in any 
way deficient, D. 95 is a failure, and it has not proved itself 
to be a cane suitable for the majority of sugar estates in the 
island. 

In 1899, tops of the promising Barbados seedling B. 147 
were imported, and when a stock was obtained at Hope 
Gardens, it was distributed in fair quantities to estates. On 
the whole, B.147 has not proved itself an all-round cane in 
Jamaica, although mention should be made of its proved 
drought-resisting powers in the trials in Trelawney, where it 
stood out as the finest cane under these conditions. 

In 1901, a stock of the Barbados seedling B. 208 was 
obtained from the Imperial Department of Agriculture, and 
this bids fair to prove the most valuable cane yet introduced 
into Jamaica. 

Before the operations of the Sugar Experiment Station, 
the seedlings sent out from Hope were left entirely to the 
unassisted control of the estates, with the natural result that 
the varieties became mixed, and an interesting collection of 
cane varieties was frequently treated as one single seedling 
cane. In the absence of all accurate field and chemical control, 
it is not surprising that the wrong varieties wej’c frequently 
selected for propagation before their imperfections were 
established. Until quite recently, the name ‘ D. 95’ was on 
many estates applied to any seedling cane quite irrespective 
of its original and proper name. Some of these so-called 
‘ D, 95 ’ seedlings have achieved a local fame, and it is still 
necessary to see a * D. 95’ cane growing on a Jamaica estate 
before it can be accepted as the true sort. In 1901, I visited 
an estate wheie 50 acres of ‘ D. 95,’ were claimed to be growing. 
Examination showed that there were at least eight or nine 
different varieties masquerading under this title, and I failed 
to find a stool of the genuine variety. 

In 1902, systematic work in the selection of seedling cane 
varieties was commenced by a trial of some 100 varieties at 
Hope for preliminary selection, and, with the new machinery 
created by the founding of the Sugar Experiment Station in 
1904, it has been possible to carry on systematic trials and 
selections at Hope, and gradually to extend the most promising 
varieties to estate trials under the guidance of the station. 

Of cane varieties recently obtained from the Director of 
Science and Agriculture in British Guiana, D. 625 appears to 
be a cane of great promise, and it is being propagated at Hope 
as fast as possible so as to obtain a good supply for distributing 
to estates. 

Over 100,000 tops were distributed from the Sugar 
Experiment Station at Hope during the past year, and nearly 
every estate in the island has received stock of the best canes 
for trial. 

4 .U we had great difficulty in securing the delivery of 

the tops and cuttings in good condition, but by the use of 
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sacks, instead of barrels, a great improvement has been effected 
in this respect. 

The safe transit of cuttings has been found so variable 
that our distribution is now limited to tops only, unless 
cuttings are particularly asked for. 

Wo are now raising 3,000 seedlings each year, and some of 
the finest seedlings show good promise. Next year the best of 
these will be tested on estates in the different sugar districts 
of the island. 

The great increase in the spread of this work has been 
made possible by the appointment of a Superintendent of 
Field Exi)erimeiits, and it is now ai)parent that the value of 
seedling canes is being tested under reasonably reliable 
conditions all over the island. 


SUGAR-CANE EXPERIMENTS IN THE LEEWARD 

ISLANDS. 

nv THE HON. FRANCIS WATTS, C.M.G., D.Sc., P.I.C., F.C.S., 

Government Analytical Chemist and Superintendent of 
Agriculture for the Leeward Islands. 

It has already been explained on several occasions that 
the sugar-cane experiments in the Leeward Islands fall into 
two categories — the experimental cultivation of new varieties 
of canes in order to ascertain which canes are likely to prove 
most useful and profitable, and experiments with various forms 
of manures and manurial treatment to obtain information for 
the guidance of planters in the treatment of their crops ; com- 
paratively little work having been done in raising new canes 
from seed. 

At the last Conference, held at Trinidad in January 1905, 
an account was given of the manner in which the experiments 
had been conducted, and of the principal results which had 
been obtained. Since that time the work has been continued 
and advantage may be taken of this present Conference to 
place on record what has been done in the interim and to 
indicate, briefly, the lines on which it is thought desirable that 
future investigations should be carried on. 

EXPERIMENTS WITH VARIBTIBS'JOP SUGAR-CANES. 

Although the fact has been referred to on many occasions, 
it is necessary to state that in the first instance, interest in 
new varieties of sugar-cane arose chiefiy from the disastrous 
prevalence of diseases amongst the canes grown in the Lee- 
ward Islands, so that planters were impelled to seek for new 
varieties in an effort to save their most seriously threatened 
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industry, immunity from disease being of more immediate and 
pressing importance than the questions of quality and increased 
saccharine richness. How acute the trouble was, may be gathered 
from the fact that the quantity of sugar produced in Antigua 
during the crop of 1895 was only 6,685 tons, whereas the aver- 
age annual output for the previous fourteen years was 13,113 
tons. The critical period for St. Kitt's-Nevis came five years 
later than for Antigua, when, in the year 1900, the export of 
sugar from St. Kitt’s-Nevis fell to 7,495 tons, the average for 
the previous nineteen years being 15,365 tons. Under these 
circumstances, freedom from disease was the point to which the 
planter attached most importance. 

Fortunately, the work of the Experiment Stations had 
arrived at a point where relatively immune and valuable canes 
could be provided in substitution for the disease-stricken kinds 
then employed. Some little time was necessarily occupied in 
effecting the substitution, but in the end it was practically 
complete, and with the most satisfactory J esuit, so that at the 
pi*esent moment sugar-cane diseases cause the planter in the 
Leeward Islands comparatively little anxiety, too little anxiety 
I am inclined to think, for I believe the position would be 
a safer one, were he to give the subject such careful and constant 
consideration that there may be no risk of unobserved diseases 
invading the cane-fields and establishing themselves before 
the planter is aware of their existence. 

Since the substitution of healthy for diseased canes, the 
interest in varieties has naturally gravitated in the direction 
of ascertaining the richest and most vigorous cane for cultiva- 
tion under the varied conditions of soil and climate obtaining 
on the various sugar estates. These variations are such that 
each planter may find that it is necessary, or at least advisable, 
for him to follow the experiments closely and make such 
a selection of canes as will suit the peculiar circumstances of 
the estate in which he is interested. The manner in which the 
experiments have been conducted has been devised largely 
with this object in view. 

The experiments consist in the planting of a number of 
selected varieties in fields in the course of ordinary cultivation 
in sugar-cane ; the planting is superintended by an officer of the 
Department of Agriculture, and the cultivation of the experi- 
ment plot is carried on concurrently with that of the rest of 
the field, of which the experiment plot forms a normal part. 
The plots are indicated by the labels employed for the 
different varieties of cane. This goes on until the canes are 
ready for reaping, when the Department of Agriculture super- 
intends the cutting and weighing of the canes under experi- 
ment, at the same time taking samples for crushing in a small 
mill in order to ascertain various necessary facts concerning 
the quantity and quality of the juice afforded by the canes of 
all the plots when tested under uniform conditions. 

In all this work the co-operation of the planters them- 
selves is earnestly sought. In many instances, this is willingly 
and intelligently given ; sometimes, however, instances are met 
with in which subordinate officers of sugar estates feel that 



the experimeats impose extra duties in which they, individu- 
ally, have little interest. The work of conducting experiments 
would be lightened and the results be made more usefully 
applicable, if the owners and attorneys of estates would 
encourage employees to take a lively interest in the work, and 
were to lay stress on the desirability of having the experi- 
ments carefully attended to, so that an intelligent statement 
of the results could be given at any moment for the guidance 
of affairs on the estate. I should like it to be felt in every 
instance that the work of experiment is an estate duty aided 
by the Department of Agriculture, rather than a Department 
of Agriculture duty aided by the estate. 

In the ordinary course of these experiments, we have in 
each year 760 plots of varieties of canes in Antigua and 360 in 
St. Kitt’s,a total of considerably over 1,000 experiments in this 
direction alone. These are arranged at eight stations in 
Antigua and seven stations in St. Kitt's. There are also 
additional experiments with canes not introduced* into general 
distribution. 

Owing largely to climatic conditions, it has not been found 
possible to raise many new seedling canes at Antigua, and 
but little has been done in this connexion at St, Kitt’s ; the 
work of experiment has, therefore, largely consisted in cultivat- 
ing selected varieties which have been supplied from other 
places, and in this particular we are most largely indebted to 
Barbados and British Guiana. 

During the years in \Vhich these experiments have been 
carried on, a large number of canes have been experimented 
with ; many of these have been discarded, and experiments with 
them discontinued, owing to the substitution of other and 
better canes. The position may be indicated by statements 
taken from the report of last season’s work, now in the press. * 

At Antigua, twenty-one varieties were distributed for 
experimental cultivation, as plant canes, each in duplicate at 
eight stations. The average results obtained are shown in 
Table I. 

In dealing with these results it must be remembered that 
the season was one of disastrous drought, during which the 
sugar production of the whole island, and consequently of the 
experiment plots, was reduced far below the normal. The figures 
have, however, considerable comparative value. 

Some sixteen varieties have been under experimental 
cultivation as plant canes on a large number of plots during five 
years : it is interesting to take the average results obtained 
during that period in the case of each cane : the results are 
given in Table II. 

As some of the most promising canes have not been under 
experimental cultivation at Antigua for so long a time as five 
years, they are not referred to in the last table ; amongst those 
so excluded are D. 625, D. 109, B. 393, and B. 376, 

* Since published as ‘ Sugar-cane experiments In the Leewaixl Islands, for 
1005-6, Part I, and Pamphlet 46, by the Imperial Department of Agriculture. 



81 


Table I. 

ANTIGUA.-PLANT CANES. 

Means deduced from 1 4 plots of each variety of Cane. 




(Jane. 

_ 1 

Juice. 

Sucrose. ; 

No. 

1 

Name of Cane. 

Tons pel* acre. 

Gallons 
per acre. 

Gallons 
per ton. 

Pounds per 
gallon of Juice. 

Pounds per 
acre in Juice. 

1 

D. 025 G.’)* 

28-3 

3,337 

117 9 

1-931 

6,516' 

2 

B. 156 

25-7 

2,888 

112-4 

1-919 

5,544 

3 

D. 109 

22-9 

2,593 

113-2 

2-060 

5,187 

4 

Sealy Seedling 

22-4 

2,570 

114-7 

-2-016 

5,111; 

5 

B. 208 

20-4 

2,249 

110-3 

2-114 

4,664' 

6 

Queensland Creole t .. 

211 

2,291 

108-6 

2-036 

4,580i 

7 

B. 393 

180 

2,097 

116-5 

2-147 

4,4791 

8 

B. 376 

20-8 

2,201 

105-8 

CO 

o 

o 

OJ 

4,396i 

0 

Mont Blanc 

19-4 

2,147 

110-7 

2-046 

4,233 

10 

Burke 

19-8 

2,152 

108-7 

2-008 

4,-226 

11 

B. 306 

18-0 

2,118 

117-7 

2-028 

4,150 

12 

D. 74 

18-9 

2,243 

118-7 

1-912 

4,097 

13 

B. 109 j 

17-9 

2,024 

113-1 

2-073 

4,086 

14 

D. 09 tt 

18-3 

2,084 

113-9 

2-055 

4,059 

15 

Red Ribbon 

18-2 

2,038 

112-0 

2-058 

4,038 

16 

D. 116 

190 

2,174 

114-4 

1-860 

3,938 

17 

White Transparentt 

17-6 

1,928 

109-5 

2-093 

3,882 

18 

B. 147** 

16-5 

1,948 

118-1 

o 

o 

3,831 

19 

T. 211 ttt 

10-5 

1,916 

116-1 

2-151 

3,745 

20 

D. 115 

16-4 

1,803 

110-0 

1-932 

3,430 

21 

D, 95*» 

13-4 

1,542 

115-0 

2-089 

3,111 

22 

D. 130 

14-4 

1,453 

100-9 

1-950 

3,045 


* Mean of 8 plots only. 

** 19 

»» >» »♦ tf 

+ ,, „ 13 „ ■ 

+t Mean of 10 plots only 
ttt 7, ,1 7 ,, ,, 
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Table II. 

ANTIGUA.— PLANT CANES. 

Means for five, years. — Deduced from 74 plots of each 
variety of Cane. 


No. 

Name of Cane. 

Means of 
sucrose in pounds 
per acre 
for five years. 

1 

B. 208* 

8,437 

2 

B. 156* 

8,080 

3 

Sealy Seedling"' 

7,860 

4 

B. 306t 

7,582 

5 

B. lOOtt 

7,393 

0 

D. 95t.t 

7,250 

7 

D. 74 

6,918 

8 

D. 130t 

6,908 

9 

Mont Blanc t ... 

6,650 

10 

White Transparent*... 

6,490 

11 

Burket ... 

6,334 

12 

Red Ribbon tt ... 

6,322 

13 

D. 116 

6,280 

14 

Queensland Creole**... 

6,193 

15 

D. 115t 

5,881 

16 

B. 147U 

5,740 


Mean of 72 plots only, ff Mean of 71 plots only. 

** „ 60 „ „ n M „ 70 „ „ 

"t" >» >» 71 yy yy 
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Table III. 

ANTIGUA.— RATOON (JANES. 

Means dedueed from If! plots of each variety of Cane. 




Can^:. 

Juice. 

Sucrose. 

No. 

Name of Cane. 

Tons per acre. 

Gallons 
per acre. 

Gallons 

1 per ton. 

Pounds per 
gallon of Juice. 

Pounds per 
acre in Juice. 

1 

D. 109^ 

lO-C) 

1,900 

114-5 

1 -994 

8,789 

2 

Sealy SeedliiiK 

14-8 

1,098 

114-7 

i-947 

8,807 

8 

B. soot 

12*4 

1,445 

116-5 

1-990 

2,876 

\ 

D. 95 

118 

1,868 

115-5 

2-076 

2,830| 

5 

B. U7t 

12*6 

1,401 

116-0 

1-924 

2,811 

0 

B. 150 

13-3 

1,488 

107-8 

1-934 

2,772 

7 

Mont Blanc ... 

11-4 

1,257 

110-5 

2-186 

2,748 

8 

R. 370 

12-2 

1,305 

1070 

2-060 

2,688 

9 

Buiket 

111 

1,222 

107-2 

2-101 

2,567 

10 

B. 393t 

11*5 

1,292 

112 4 

1-986 

2,560 

11 

U. 7t 

11*7 

1,328 

118-5 

1-898 

2,521 

12 

IWl Ribbon ... 

11-2 

1,207 

107-8 

2-050 

2,475 

18 

White Transpareutt ... 

10-9 

1,167 

107-1 

2-105 

2,456 

14 

B. 208 

100 

1,188 

118 8 

2-0851 

2,373 

15 

D. 116 

11 1 

1,248 

112-0 

1-895 

2,355l 

16 

QueeiLsland Creole . . 

110 

1,135 

103-2 

2-070 

2,349 

17 

D. 99* 

13*4 

1,585 

114-6 

1-502 

2,305 

18 

B. 109tt 

100 

1,101 

110-1 

1-985 

2,185 

19 

D. list 

9-9 

.1,098 

ilO-9 

1-912 

2,099 

20 

D. 130 

8^6 

952 

110-7 

1-947 

1,801 


* Means of 13 plots only. + Means of 15 plots only. ++ Means of 1 1 plots only. 
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Tabi.is IV. 

ANTIGUA.— RATOON CANES. 

Means for four years, — Deduced frotn 53 plots of each 
variety of Cafie. 


No. 

Name of Cane. 

Means of 
sucrose in pounds 
per acre 
for four yeais. 

1 

Sealy Seedling 

4.752 

2 

B. 806^^* 

4,500 

3 

B. 109*^ 

4,293 

4 

D. »5 

4,248 

5 

B. 208 

4,208 

6 

B. 150+ 

4,153 

7 

Mont Blanc 

3,891. 

8 

D. 130t 

3,821 

9 

D. 74 

3,815 

10 

Burkej 

3,770 

11 

B. 147** 

3,761 

12 

White TranvsparentJ ... 

3,743 

13 

D. 116 

3,624 

14 

D. 115* 

3,537 

15 

Queensland Creole 

3,385 

16 

Red Ribbon 

3,266 


After the reaping of the plant canes, work is continued on 
the plots, so that first ratoons are grown and reaped under 
experimental conditions. The results obtained last season are 
set forth in Table III. 

A number of canes have been under experimental cultiva- 
tion as ratoons for several years. Table IV gives the mean 
results in connexion with sixteen varieties during four years. 

As a result of these experiments, certain selected canes are 
attracting the attention of planters who are extending the 
experiments by cultivating these canes on moderate* sized plots 
with the intention of introducing into general cultivation, such 
as their observations lead them to consider suitable. This 
particular phase of the work is important and valuable, and 
I should be glad to render assistance in developing this work on 
definite lines, and placing the results on record. 

The canes attracting most attention at Antigua are B. 208, 
B. 147, B. 156, B. 376, B. 393, B. 806, Sealy Seedling, D. 625, 
D. 95, D. 74, and D. 109. 

* Means of 49 plots only. f Means of 60 plots only. 

>> 51 ,, ,, J ,, ,, 52 ,, ,, 
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Tho work at 8t. Kitt’s has been eoiuhietetl (>n similar linr.^ 
The results obtaiiucl last seas(iii in reapin^^ tin* plant cmih 
were : — 


No. 


Taiimo V. 

ST. KITT’S. - PLANT CANES. 

Mrtfjis 1 1 nm S plotH of ccich rarielij aj ('dm. 

~ , - j 

CANK.i .Juk i:. , Sucuosu. 


Name of Cant*. 


^ i X 

33 i ^ r 


5 c 




X 

c 

c5 5 

6 5:5c 

X CL. 





"" i £ - 






i u 

X ■ 

1 

B. 2r,4 

32 0 

4,192 

128 0 1*920 

8,072, 

2 

H. 208 


3,029 

1 30- 1! 2-188 

7,939 

3 

Seal y Seed liiiK* 

33-4 

1,321 

129-r) 1 80.j 

7,S(j3 

4 

1). IIG 

32 0 ; 

1,18.5 

130-8; 1-8-22 

7,02.5 

0 

Striped Sin^a^iort* ' 

29*3 f 

3,709 

129-7 1-9.39 

7,307 

.0 

D. 130* 

28-4 1 

3,041 

128-2' 1-874 

0,824 

7 

IJ. 109* 

29-4 

3,301 

112-3| 2-059! 0,790 

8 

Mont Blaue ... 

27 0 j 

3,020 

131-2 1-808^ 0,700 

9 

D. 74 

28*0 

3,744 

130-9! 1-787; 0.0891 

10 

■ QueeiisliUiii Ci'ciilu ... 

20 0 

3,307 

120*0 1*90(1 

0,598' 

11 

B. 370 

27*3 

3,499' 

128-2’ 1-8.50! 0.173 

12 

White Tuiuspa runt ... 

27 0 

3,397 

125 8’ l ^S-.-- 

0,391 

13 

B. 300 

23*6 ' 

3,271 

138-0 1-914 

0,2011 

14 

Burke 

24*5 

3,i43 

128-3 1 9.52i 0,134; 

15 

D. 95 

20*8 

2,780 

1.33 7 2 010 

.5,004; 

10 

B. 393 

^ 22-() 

2,S0(! 

130-0 1-9.50 

1 5, 5951 

17 

B. 147 

21*9 

1 2,002 

1 121*0' 2 OaOj 5,472 

18 

Rock Hall 

22 9 

i 3,040 

133-0 1-780 

i 

’ 5,411; 

19 

•B. 109 

23*5 

3,120 133*0 l-Oal 

' 5J0C^i 

20 

B. 150 

21*0 

! 2,890 

j 

1 133*8| 1*715 

i t 

! 4,955 


Moans of 7 plots only. 
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The results obtained in the experimental cultivation of 
sixteen varieties as plant canes during six years are as follows : — 

Table VI. 

ST. KITT’S.— PLANT CANES. 

Meajis for nix years. — Deduced from 4Jy plots of each 
vamety of Cane. 


No. 

Name of Cane. 

Means of 
sucrose in pounds 
per acre 
for six years. 

1 

B. 208 

8,544 

2 

D. no 

7,671 

3 

Mont Blanct ... 

7,441 

4 

D. 74 

7,350 

5 

B. 376t 

7,118 

0 

Queensland Creole* 1 

1 

7,088 

7 

B. 306 

, 7,058 

8 

White Transparent 

6,948 

9 

B. 393 

6,923 

10 

B. 147 

6,838 

11 

B. 109 

6,683 

12 

D. 95 

6,675 

13 

Striped Singapore** 

6,661 

14 

B. 254t 

1 

6,640 

15 

Rock Halltt .. 

4,909 


The results obtained from the ratoon canes in the last 
season^ and from the cultivation of seventeen varieties during 
five years are given in Tables VII and VIII 


* Means of 43 plots only. ** Means of 29 plots only (four years), 

f *9 9 9 44 ft ,, ,, 28 ft ft ft ft 
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Table VII. 

ST. KITT’S.— RATOON CANES. 

Meann deduced from f> plote of each variety oj Cane. 


No. 

Name of Cane. 

Cane 

Juice. 

Sucrose. 

Tons per acre. 

Gallons 
per acre. 

Gallons 
per ton. 

Pounds per 
gallon of Juice. 

Pounds per 
acre in Juice. 

1 

Jamaica* 

28-5 

3,037 

129*2 

2-0(i3 

6,265 

2 

D. 95 

22-8 

2,977 

130*6 

2*091 

6,224 

8 

D. 74 

240 

3,085 

128*6 

1*967 

0,068 

4 

liappoe* 

28-4 

3,023 

129*2 

2*002 

6,051 

5 

White Transparent... 

23-6 

3,051 

129*3 

1*959 

5,977 

0 

D. 116 ... 

24-8 

3,264 

131-0 

1*818 

5,923 

7 

B. 10!) 

25-8 

3,343 

129*6 

1-766 

5,903 

8 

B. 147 

22*8 

3,001 

131-6 

1*929 

.5,789 

9 

B. .376* 

23*8 

3,017 

126*8 

1*847 

5,572 

10 

Queensland Creolet... 

21*9 

2,724 

124*4 

2*032 

5,536 

11 

D. 115 

22-0 

2,813 

127*9 

1*925 

.5.415 

12 

Caledonia n Queen 1 1 .. . 

22*5 

2,763 

122*8 

1*958 

5,397 

18 

B. 306 

20-3 

2,710 

133-8 

1*962 

5,330 

14 

B. 208 

18*7 

2,475 

132*4 

2*093 

5,179 

15 

Striped Singaporott 

20*9 

2,587 

123*8 

1*991 

5,151 

16 

Mont Blanc* ... 

19-8 

2,547 

128*6 

1*968 

5,013 

17 

B. 393 

190 

2,440 

128*4 

2*007 

4,897 

18 

B. 254t 

19*4 

2,465 

127*1 

1*956 

4,811 

19 

Naga B.* 

17-3 

2,127 

1230 

1*961 

4,171 

20 

Rock Halltt 

170 

2,209 

130*0 

1*847 

4,079 

21 

a 145tt 

15*4 

2,024 

131*4 

1*621 

3,281 


Means ol 4 plots only, t Means of 6 plots only. ++ Means of 3 plots only. 
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tablr .virr. 


ST. KITT’S. -RATOON CANES. 

Meanft for five yearn. — Ded'ivced from !3''f plots of eaeh 
variety of Cane. 


No. 

Name cf Cane. 

Means of 
sucrose in pounds 
per acre 
for live years. 

1 

a 800 j 

0,362 

2 

L). 05 

0,353 

3 

B. 208 

6,314 

4 

I). 115 

0,333 

5 

Jamaica* 

0,101 

0 

a 147 

0,004 

7 

D. 74 1 

0,010 

8 ' 

I), no 

5,891 

0 

White Transparent ... 

5,885 

10 

Naga B."^ 

5,770 

11 

Rappoe* 

5,627 

12 

B. 370* 

5,662 

18 

Mont Blanc* ... 

5,546 

14 

a 100 ‘ ... 

♦ 

5,537 

15 

Queensland Creolcit ... 

5,361 

16 

B. 303 .. 

5,324 

17 

B. 254t 

5,039 


The principal canes under consideration in St. Kitt’s are 
B. 147, B. 208, B. 150, H. 254, Sealy Seedlinj?, D. 100, D. 116, 
ind D. 180. 


"" Means of 27 plot i only, 
t »i »» 28 ,, ,, 
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INTRODUCTION OP NBW VARIETIES INTO GBNBRAD CULTIVATION. 

It is interesting and important to ascertain to what extent 
the newly introduced varieties have taken the place of the 
varieties formerly cultivated in these islands. In a general way, 
the substitution may be described as complete. At Antigua, up 
to about the year 1890, the Bourbon cane was practically the 
only variety under cultivation ; a few other canes were to be 
found in the fields, but they were not separately and system- 
atically cultivated. 

The present [)osition is clearly shown by a return of the 
canes now growing on 8,879J acres, or about three-fourths of 
the area under canes. This is as follows : — 

White Transparent ... 0,787 acres. 


B. 208 

332 


Being increased. 

B. 147 

297 

99 

Being largely increased. 

Sealy Seedling ... 

2461 

9 . 

Ai)preciated on poor soils. 

Bourbon 

190 

99 

Formerly the only cane 

D. 95 

177i 

99 

grown. 

Mont Blam? 

137i 

99 

(Practically identical with 

Naga B. 

115 

99 

White Transparent.) 

B. 800 

125^ 

99 


B. 109 

65.i 

99 


Uba 

20" 

99 


B. 150 

8.1 

99 


I). 115 

2" 



B. 376 

1 

99 


B. 109 

1 

• * 2 

99 


D. 116 


99 


Mixed v’^arieties 

373 




Total ... 8,879.\ acres. 


In dealing with the foregoing list it is to be remembered 
that the White Transparent cane was the one introduced 
wlien the Bourbon fell a prey to disease. It is regarded in 
Antigua as a ‘new variety' and, being recently introduced into 
general cultivation, there has been little disposition to mak(^ 
further changes, except in a tentative man ner, at so early 
a stage. The real position and the extent of the cimnge can best 
be measured by having regard to the small quantity of Bourbon 
cane now cultivated. Evidence is not wanting that, in 
a few years, the White Transparent vario'*y will give place 
to others. 

The substitution of new varieties for old has been almost as 
complete in St. Ritt's, though here the story has been soinewliat 
different. The acute crisis due to the overwhelming presence of 
disease amongst the canes did not reach St. Kitt’s until several 
years later than Antigua ; the critical year was 1900, when the 
export of sugar fell to one-half the normal quantity. At that 
time the variety most largely grown was the White Transparent ; 
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there was also a considerable* quantity of Bourbon ; both these 
varieties were badly stricken by disease. Energetic steps were 
taken to substitute other varieties. In these efforts B. 147 was 
selected as the most suitable cane, so that the bulk of the 
sugar exported during the last two or three years has been 
derived from that cane. Many interesting stoi'ies are told of 
the apparent ruin of some estates by the ravages of disease and 
of their being rapidly restored to a condition of productiveness 
in excess of that formerly enjoyed owing to the introduction of 
the cane B. 147, which is now deservedly hold in high estimation. 
It may be estimated that some 2,500 acres are at present under 
cultivation. 

This variety is late in maturing and is liable to retard 
the reaping of the crot) and thus disarrange the work of 
the estate. This objection has additional weight now that it has 
been found that, owing to the peculiar condition of the soil of 
St. Kitt’s, it is possible to grow a good crop of cotton as an in- 
terim crop in the cane fields between May and December, while 
otherwise the land would be lying fallow waiting for the cane 
crop. This practice has somewhat delayed the planting of the 
canes — a matter of disadvantage where B. 147 is concerned. As 
a consequence of this, additional attention has been given to the 
cane B. 208, which matures somewhat (juickly. This cane has 
been found to thrive under the conditions of soil and climate 
obtaining at St. Kitt’s, so that the area under cultivation is 
rapidly increasing ; at the present moment it is estimated to be 
about 500 acres. Of the White Transparent there are 4,500 
acres ; of other seedlings, 500 acres ; and of Bourbon, 50 acres. 

Other varieties are being grown on a smaller scale, and the 
cultivation of the best of theie is extended as the planters find 
them suitable for their requirements. Amongst these, reference 
may be made to D. 116, which is growing in favour, while 
B. 109, after trial in a moderate degree, is being discarded. 

It is not easy to jdace a monetary value on the advantages 
which have followed the introduction of new varieties of cane.«. 
The position may, perhaps, best bo summed up in the statement 
that the survival of the industry is due to the introduction of 
these new varieties ; but for this, it appears reasonably safe to 
assert, the industry was in danger pf speedy extinction. With 
these facts before them, the planters are quite alive to the 
importance of the work, and are appreciative of the value it has 
been to the colony. The work of fighting disease, for the 
present, having been successful, more attention is being given to 
the other phase of the work connected with the introduction of 
new varieties of canes, namely, the possibility of increasing the 
yield of sugar, and this is the side pf the work which will 
command increasing attention in the immediate future. 

If we take the exports of sugar from Antigua and St. Kitt’s 
at, very approximately, 25,000 tons, worth £200,000, and assume 
that the industry has only been benefited to the extent of 10 
per cent, (an amount which will seem moderate to those who 
experienced the ravages of disease), this would give the very 
rough approximation of £20,000 a year as the value of the 
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introduction of new varieties of canes— a sum in excess of that 
spent in maintaining the Imperial Department of Agriculture 
in its entirety. It is right and desirable that commutations 
of this kind, even of the rough character here given, should be 
made in order to bring home to those interested the magnitude 
of the interests involved. 

PRESENT POSITION OF SUGAR-rANE DISEASES IN ANTIGUA, 

Seeing that some ten years ago sugar-cane diseases were so 
rife as to threaten the very existence of the sugar industry, 
and seeing that the steps taken to improve the position appear 
to have reduced the amount of the disease in a veiy marked 
degree, it seemed desirable to ascertain from the planters them- 
selves their views as to the present prevalence of diseases, and 
thus learn whether there exists, so far as they are able to ascer- 
tain, any cause for alarm in the near future. With this in view 
I caused a circular to be issued in May 190(1, directing attention 
to the jirincipal diseases, and inviting planters to give the 
results of their observations during the immediate past. The 
object of the inquiry was two-fold : to ascertain whether, in the 
opinion of the planters themselves, there is any appreciable 
amount of disease now present in the canes and whether this 
is increasing, and also to arouse a lively and critical interest 
in the subject of cane diseases so as to 2 :)revent any insidiors 
attack of disease obtaining a foothold before general attention 
is called to it. 

The following remarks, taken from the Report on Sugar- 
cane Experiments in the Leeward Islands for the year 1905-6, 
Part I, will serve to sum up the position ; — 

In only four out of twenty-eight replies is it suggested 
that there is any appreciable amount of disease present this 
season ; the other twenty -four replies are to the effect that 
there is no appreciable amount of disease. Of the two who 
report an appreciable amount of disease, one observer says 
that there is not very much, while the other says it is confined 
to small patches. Another reports a little root disease, while 
the fourth refers to injuries from insect pests. 

The replies are almost unanimous in stating that disease is 
less prevalent than during the past five years. One observer 
says he thinks that in his district diseases are slightly more 
prevalent than last year, while another expresses the belief 
that the moth borer is increasing. 

The replies are conclusive evidence that the planters 
themselves regard their *'anes as reasonably free from disease, 
and that they think diseases are less prevalent than during the 
past five years; even those who do not expressly agree with 
these two statements only refer to small amounts of disease. 
This is important evidence and satisfactory as far as it goes, 
but it is hoped that planters will not thereby be lulled into 
a false sense of security, but rather be stimulated to further, 
more critical, and more systematic observation during the com- 
ing season. 
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As planters find so little evidence of disease, not many 
points of importance are brought forward respecting the 
diseases themselves. There are several references to the exist- 
ence of small amounts of root fungus and a smaller number to 
small amounts of rind fungus. 

Several observers express the opinion that diseases (pre- 
sumably fungoid diseases) are more prevalent where the soil 
conditions are unfavourable ; for example, upon heavy, badly 
drained clay soils or upon thin, dry soils on hillsides. TJio 
suggestion is put forward that plant canes are more attacked by 
rind fungus, and ratoon canes by root fungus. It is admitted 
by many that the Bourbon cane is so liable to attacks of rind 
fungus that it can no longer be profitably grown. Several 
allusions are made to small amounts of disease in the White 
Transparent cane. This disease would appear chiefiy to be 
root fungus. This is somewhat significant, and planters should 
keep a careful watch upon this widely cultivated variety. 

Two references are made to the prevalence of moth borer 
in B. 208, and in one case the Uba cane is referred to as badly 
attacked by this pest. 

There are many references to B. 147, as showing consider- 
able resistance to disease. It appears to offer resistance to 
root fungus- a point of some importance. The manager of 
Gunthorpe’s factory states his impression that the following 
canes show freedom from disease in the order named: B.147, 
Sealy Seedling, B. 208, B. 109, D. 95. His observations are 
confirmed in a general manner by several observers. 

From the inquiry, we gather that the planters themselves are 
of opinion that no serious amount of disease exists amongst their 
canes at the present time, and. that, on the whole, the amount 
is less than it was during the last five years— a statement of 
very considerable importance. 

Dealing with the kind of canes grown, it is admitted that 
the Bourbon is so badly attacked by disease as to be unprofitable. 
White Transparent is showing some signs of attack, chiefly of 
root fungus. As a variety resistant to diseases, B. 147 is well 
spoken of, and so are Sealy Seedling, B. 109, and D. 95. 

These points, I think, sum up the principal views of the 
leading planters, who, I believe, hold the opinion that there 
is no immediate cause for anxiety in the matter of cane diseases, 
but they recognize that constant vigilance is necessary. 

On the whole, I concur in those views; but I am inclined to 
think that the insidious nature of the attack in the cases of root 
fungus leads planters very frequently to overlook its existence 
except in bad cases. Very often the crop may be seriously 
lessened by the presence of root fungus without any apprecia- 
ble amount of dead cane being seen. As is now known, the root 
fungu§ attacks the tips of the roots, and by destroying them 
prevents the cane obtaining a full supply of moisture from the 
soih hence there is often confusion between the effect of drought 
^nd the effect of root fungus. My own observations lead me to 
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think that root fungus is more widely distributed than planters 
imagine, and I would urge their very eareful attention to tliis 
point. 

The remedies for root fungus appear to be the planting of 
other erops than cane for a year or two. Cotton makes an 
excellent rotation croj) in this respect. There are at the present 
moment several good illustrations of this, where canes are now 
growing vigorously after a crop of cotton in localities previously 
badly effected by root fungus. In the replies to questions under 
consideration, one planter directed attention to good results in 
combating root fungus by growing sweet potatos as a rotation 
crop. In addition to rotation of crops, a further means of com- 
bating the disease lies in the selection of resistant varieties of 
cane. Of those, B. 147, Sealy Seedling, B. 208, B. 100, and D. 0.5 
are favourably spoken of. 

MANURIAl. EXPERIMENTS. 

In the year 1000, in extension of work previously done, 
a series of experiments, calculated to ascertain the effect of 
various manures and combinations of manures, was instituted 
with plant canes. This series consisted of thirty-three 
experiments each repeated on several plots in each season : 
the ])lots were laid out on three estates in Antigua and two in 
8t. Kitt’s, a duplicate series being conducted at each estate. In 
this manner some 1,080 manurial experiments with plant canes 
have been conducted during the six years that this scries has 
been in operation. The results of these experiments are now 
in the press (Sugar-cane Experiments in the Leeward Islands 
for the year 1005-6, Part II). 

Briefly expressed, the conclusions arrived at are that, under 
the conditions of soil and climate obtaining in the Leeward 
Islands, it is not necessary or remunerative to use artificial 
manures for plant canes, when the canes are grown upon land 
properly tilled and manured with about 20 tons per acre of 
good pen manure, or its equivalent. 

It is generally recognized that the liberal use of pen manure 
or similar material is essential to the maintenance of the proper 
condition of the soil as regards tilth, and that with the use of, 
artificial manures alone without pen manure or organic manure 
in some form it will be difficult to maintain the soil in a fertile 
and productive condition. This being so, it wotdd appear 
that the planter is provided with a complete answer to 
those questions which have arisen respecting the proper 
manuring of plant canes which these experiments were 
designed to answer. It is therefore proposed to discontinue this 
particular line of investigaLlon and to devote the time and 
energy to other kindred inquiries. 

Before leaving this part of tlie inquiry, it is interesting to 
observe that these results appear, from what we have recently 
hoard, to be more in accord with the results obtained at Barba 
dos than has hitherto been supposed. In both cases the use of 
phosphate in the form of artificial manure for plant cane is not 
recommended^ a sufficient quantity of this constituent being 
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conveyed to the soil in the pen manure employed ; the use of 
potash does not appear to be of great importance : some benefit 
and profit appear to result from its use at Barbados, but practi- 
cally little or none in the Leeward Islands. Different results, 
however, attach to the use of nitrogen. In the Leeward Islands, 
the pen manure appears to supply sufficient; in Barbados, this is 
not the case, and the use of nitrogenous manures in addition to 
pen manure is recommended. This difference is probably 
explained by the difference in the conditions of drainage in the 
several places. In Barbados the soil is somewhat thin and rests 
upon porous limestone ; the result of this is that in heavy falls 
of rain a considerable quantity of water passes through the 
soil into the limestone and carries with it an appreciable quan- 
tity of nitrogen. It is on record that when heavy rain falls at 
a time when artificial manures are being applied to the cane 
fields, the amount of nitrogen in the well-water of the island is 
quite perceptibly increased. The conditions at Antigua are 
such that there is little or no subsoil drainage, consequently 
there is little or no loss of nitrogen from this cause. At St. Kitt’s 
the soil is light with a porous subsoil : it appears probable 
that in this instance such water as reaches the subsoil may be 
stored there and may largely be returned to the surface by 
capillarity, as the surface dries ; in this manner a large part of 
any nitrogen which may be washed into the subsoil may again 
be brought within the range of the roots of the canes. 

Concurrently with the investigations with regard to 
manures and plant canes, investigations have been carried on in 
connexion with ratoon canes. These consisted in the application 
of a similar series of manures as had been applied to the plant 
canes to the plots from which the plant canes had been cut, 
and continuing the cultivation as ratoon canes. In this manner 
the work has been carried on for five years, during which time 
observations have been made on over 1,000 plots. 

These observations, which are recorded in detail in the 
reports, show conclusively, that artificial manures are necessary 
for the successful cultivation of ratoon canes. Briefly stated, 
the conclusions arrived at are as follows. 

Nitrogenous raailure is essential to the successful growing 
of ratoon canes ; it is best applied in some quick-acting form 
such as nitrate of soda or sulphate of ammonia ; it should be 
applied at a fairly early stage of the growth of the cane and 
in one application ; the effect of dividing the dose is to decrease 
the yield. Prom a pecuniary point of view it is better applied 
alone than in combination with phosphate and potash ; the 
most remunerative amount to use would appear to be 40 Sb. 
of nitrogen per acre; that is, about 200 2). of sulphate of 
ammonia or 250 2). of nitrate of soda. 

Phosphatic manures appear to have little or no effect on 
the quantity of cane produced, while potash, applied in con- 
junction with nitrogen and phosphate, increases the quantity 
of cane by a small, but unreraunerative amount. 

Guano has been found to increase the yield slightly, but 
not in a remunerative degree. 
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These experiments have been conducted on plots to which 
artificial manures were applied to the plant canes. It has, 
however, been shown that artificial manures are not required 
for plant canes. It becomes necessary, therefore, to inquire 
what manures will be required when ratoons follow plant 
canes which received no artificial manures. It may possibly 
happen that the non-profitable results obtained with phosphate 
and potash may be due to the action of the residues of these 
manures when applied to plant canes masking the effect of 
that supplied to the ratoons. In order to investigate these 
problems, the former series of ratoon experiments has, there- 
fore, now been brought to an end, and anew series substituted. 
In the new series work is carried on in connexion with ratoon 
canes arising from plant canes which received no other manure 
than pen manure or its equivalent. 

Some work has already been accomplished in connexion 
with this new series of ratoon experiments. During the season 
1904-5, two series of experiments were conducted, one at 
Antigua and the other at St. Kitt’s. In the season 1905-6, the 
work was extended to six stations, five being in Antigua and 
one in St. Kitt’s ; the experiments are conducted in duplicate 
at each station. 

Unfortunately, the work has been greatly interfered with by 
drought, so that no conclusive results can yet be put forward, 
beyond the generally accepted one, that manures of any kind 
are likely to prove unremunerative in very dry weather. So 
far, there is nothing to indicate that the results to be obtained 
in this series will materially differ from those already stated 
in connexion with ratoon canes. 

It is proposed that the new series of manurial experiments 
shall be carried on for a number of years on as extended 
a scale as circumstances permit. If carried to a successful issue, 
it is felt that this series is calculated to supply answers to the 
most pressing problems connected with the manuring of 
sugar-canes with Avhich the planter in the Leeward Islands is 
confronted. 


APPENDIX. 


PEN MANURE AND ALLIED MANURES. 

The foregoing conclusions having emphasized the impor- 
tance of pen manure in the picparation of the land for plant 
canes and having, moreover, shown that, without artificial 
manures, pen manure is sufficient for the growth of plant 
canes, it becomes desirable to devote increasing attention to 
the question of pen manure and its allies. Time may perhaps 
be afforded me for reading extracts from notes on this subject 
which appear in the Report for 1905-6. 

The value of correct information concerning the use of 
manures may be thus brought home. Assuming that some 
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20,000 or 22,000 acres are under cane cultivation iu the Leeward 
Islands and that acting under mistaken ideas artificial .manures 
were to be used tf> one- third of this area at the rate of £2 per 
acre, this being about the area of plant canes and the value of 
manures which, following the methods of other countries might 
be advised, the loss might be some £14,000 a year, exclusive of 
losses from erroneous methods in connexion with the manuring. 

Pen manure consists of the excreta of farm animals mingled 
with the bedding or litter of the animals, the whole being in 
a more or less rotted or decomposed condition. A curious fallacy 
exists in the minds of our older planters that manure contains 
more plant food material that the food and bedding from which 
it is derived ; in other words, that the animals contribute 
something which makes the manure more valuable. It is not 
difficult 'to demonstrate that the manure really contains le^s 
plant food material than the food supplied to the animals, some 
portion being retajned by the animals in building np its body, 
while other portions are lost or dissipated. 

This being so, it holds good that the same amount of plant- 
food material maybe conveyed to the soil by burying the grass, 
cane-tops, and other substances directly in the soil without 
submitting them to the action of the animal. But there is after 
all something in the above contention of the planter that the 
animal contributes in some way to the efficiency of manure. 
What is contributed is the modification of its condition, so that 
it becomes more readily assimilated with the soil and becomes 
available to the growing plant in a much shorter space of time 
—an item of considerable importance in practice. 

The function of the animal is therefore evident. It is, 
however, worth while noting that the usefulness of the animal 
extends jbeyond the food actually eaten and voided. If, as is the 
custom here and elsewhere, animals are allo^ved to stand upon 
accumulations of litter and bedding until a thick layer of manure 
accumulates under them, the excreta of the animals hasten the 
decay of the litter and uneaten grass and bush, and bring the 
whole mass into condition as* manure. This hastening of the 
decay is due in part to the moisture voided by the animals, in 
part to the alkalinity induced, and perhaps njoro particularly in 
part to bacteria from the intestinal tracts of the animals. 

There is a tendency on the part of the planters to keep 
animals for the sake of ‘making manure.’ This is sound in prin- 
ciple, in that a certain number of animals are desirable for 
bringing the manure into good condition without loss of time, 
but it may be carried to excess : a limited number of animals 
will hasten the decay of much more material than they eat 
and thus may be employed to prepare large quantities of 
manure. One point has to be guarded against in practice : the 
attendants are disposed to give to the animals only as much 
material as will serve as food, whereas every effort should be 
made to give a very large excess, part to be eaten and the 
remainder to be rotted. In this way animals may be carefully 
kept ‘to make manure.’ 

In procuring manure for sugar estates the greatest care 
should be taken to accumulate all available grass, bush, cane 
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tops, and vegetable matter of all descriptions which should he 
piled into compost heaps. In absence of animals, this, in process 
of time, will rot down and form useful manure equal in value 
to pen manure. Its decay may be promoted by judicious 
watering. It is advantageous to spread layers (•! earth at 
intervals through the compo.st heaps, for the earth absorbs 
valuable constituents which might otherwise be lost, and at 
the same time promotes decay. 

If animals are available, the best results are obtained by 
combining the method of the compost heap with the feeding 
of the animals. This indeed is the local practice, though there 
may be some small misconception as to the function of the 
animals. If the part played by the animals is correctly under- 
stood and appreciated, it is probable that a larger (piaiitity of 
manure will be produced under conditions of greater economy. 

A number of the analyses of local pen manures have recent- 
ly been made in order to ascertain what amount of plant food is 
conveyed to the soil by the usual application given in practice. 
From the figures given, it is readily seen that 20 tons of 
j[)en manure per acre will more than supply the quantities of 
potash, phosphate, and nitrogen required for a crop of 40-50 tons 
of cane per acre, taking the amounts required at potash 00 ft)., 
phosphoric acid 30 lb., and nitrogen 70 ft)., as given by 120 lb. of 
sulphate of potash, 200 ft), of basic slag, and 350 lb. of sulphate 
of ammonia. 

The analysis of such things as bush, dagger leaves, and sea- 
weed will also assist the planter to ascertain how mucJi help he 
may expect to receive from the use of tliese and similar sub- 
stances which hitherto have not received as much attention as 
their usefulness warrants. 
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Kby to Table Showing Analyses op Pen Manure 
AND Allied Manures. 


I 

II 

III 

IV 
V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 
XV 

XVI 

XVII 

XVIII 

XIX 

XX 

XXI 

XXII 

XXII I 

XXIV 
XXV 

XXVI 

XXVII 

XXVIII 

XXIX 


Pen Manure, SkerretPs. 

„ „ , Blackman’s. 

„ „ , The Wood. 

„ „ , Bellevue. 

„ „ , Lynch’s. 

,, „ , Belmont. 

„ „ , Delaps. 

„ „ , Gamble.s. 

„ „ , Oassada Garden. . 

„ „ , Belvidere. 

„ „ , Blubber Valley. 

Purchased stable manure. Delaps. 

Sheep pen manure, Montpelier. 

„ „ „ Oassada Garden. 

„ „ „ Barbados. 

Rotted megass and compost from lees’ pond, Pares. 
Rotted megass. Pares. 

Vegetal ble compost. Scott’s Hill. 

Weeds, leaves, etc., Botanic Station, Dominica. 
Leaves of ‘Dagger’ (Af/ave), Oassada Garden. 
^Seaweed, Thibou’.s. 

Lime skins and pulp, W. H. Moore, St. John’s 
Bush, etc., Montpelier. 

Oane tops. 

99 »» 

„ trash. 

Crushed cotton seed, Cotton Factory. 

Cotton seed meal, H. K. Thorne, Barbados. 
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SUGAR-CANE EXPERIMENTS AT BARBADOS. 

BY .1. R. BOVELL, F.E.S., P.C.S., 

Agricultural Superintendent, Barbados. 

Before I proceed with my paper, 1 should like to express 
niy regret at the absence of my colleague, Professor 
d’ Albuquerque, who is on leave in England on urgent i)rivate 
alTairs. 

The sugar-cane experiments at Barbados W(in^ start(‘d 
in 1884. The principal results of these experiments have 
already been from time to time laid befoi*e you at the various 
Conferences held by the Imperial Commissioner of Agriculture, 
and were brought up to date at the Conference lield at 
Trinidad at the beginning of 1905. It is, therefore, now my 
duty to lay before you the results that have been obtained 
since then. 

The experiments have been carried on in four directions : 
(1) to ascertain the effects of certain manurial constituents 
on the sugar-cane under the soil and climatic^ conditions 
existing in different parts of the island : (2) under the same 
conditions, to ascertain the value of certain varieties of seedling 
and other sugar-canes ; (3) the growing of new seedlings, 

not only from seed ordinarily obtained, but also from seed 
obtained by means of cro.ss- fertilization effected by hand ; 
and (4) to try and increase the saccharose in the sugar-cvine by 
selecting for replanting canes rich in that constituent. 

Eor the season 1904-0 there were 7,739 plots, including the 
seedlings of the first year, covering an area of about 88 acaes, 
and for the season 1905-7, 5,727 plots, first year seedlings also 
included, covering an area of about 05 acres. 

MANURIAL EXPERIMENTS. 

The island of Barbados is practically divided into two 
districts, the lower land being what is known as the black-soil 
district, and the higher land in the centre of the island as the 
red-soil district. 

Manurial exi^erimeuts were carried on for the season 
1903-5 at five estates in the black -soil district and one estate of 
the red-soil district. The experiments in the black soils were 
all with plant canes, those in the red soil were with plants and 
second ratoons. At Dodds, Foursquare, and Hopewell estates 
the plots were what are known as small experiment plots and 
were approximately acre, } ajre, and } acre, respectively ; those 
at Balls, Hampton, and Ruby estates were what are knowni as 
large experiment plots, and were approximately 1 acre each. 

As full details with regard to the (piantities of nitrogen, 
phosphates, and potash applied to the various plots, the yiekh 
per acre, etc., are given in the Reports of the Experiment 
Station, there is need for me but briefly to give the results of 
these experiments. 
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For 1904-6, the expefimeiits were carried on at five estates 
in the black-soil district and at two estates in the red-soil 
district. Plant canes only were grown at Dodds, Foursquare, 
Balls, Hampton, and Ruby estates ; plants and first ratoons at 
Hopewell estate; and second ratoons at Blowers estate. The 
sizes of the plots were approximately the same for each of 
the estates mentioned as for the season 1903-5, those at Blowers 
being 1 acre. 

It may here be stated that, unless otherwise mentioned, 
the quantities of farmyard manure, nitrogen, phosphates, and 
potash referred to in this paper, are the quantities applied per 
acre. 

These manurial experiments were instituted to ascertain : 
(1) the quantity of nitrogen required to produce the best 
results when combined with sufficient phosphate and potash to 
enable the nitrogen to exercise its full effect ; (2) to ascertain in 
like manner the requirements of the sugar-cane with regard to 
phosphoric acirl when combined with sufficient nitrogen and 
potiish ; and (3) its requirements with regard to potash when 
combined with nitrogen and phosphate. 

For the season 1903-5, with plant canes on the small 
experiment plots at Dodds and Foursquare in the black soils, 
and at Hopewell in the red soil, to which farmyard manure had 
been applied, the addition of nitrogen to phosphate and potash, 
and potash to nitrogen and phosphate, caused increased yields, 
whilst the addition of phosphate to nitrogen and potash caused 
diminished yields. 

With plant canes on the large experiment plots in the 
black soils, to which heavy dressings of farmyard manure had 
been applied, the addition of nitrogen to phosphate and potash 
also caused increased yields, whilst the addition of phosphate 
to nitrogen and potash had no appreciable effect. The canes 
to which the addition of potash to nitrogen and phosphate was 
made were accidentally burnt ; consequently, the results were 
not recorded. 

With second ratoons at Hopewell, on the small experiment 
plots, nitrogen and potash caused greatly increased yields, 
whilst the addition of phosphate to nitrogen and potash led to 
diminished yields. 

These results were therefore confirmative of those of 
previous years, and need no further comment. 

For the season 1904-6, with plant canes on the small 
experiment plots at Dodds, to which 20 tons of farmyard 
manure per acre had been applied, the addition of nitrogen to 
phosphate and potash caused increased yields, whilst the 
addition of potash to nitrogen and phosphate had no appreci- 
able effect. On the other hand, the addition of phosphate this 
season to nitrogen and potash led, on these plots, from some 
cause or causes unknown, to increased yields ; the increase, 
however, was not in proportion to the quantities of phosphate 
applied. The results with phosphate and potash this year are 
contrary to those obtained on the same field the last time these 



58 


experiments were carried out, when the addition of phosphate 
caused decreased, and that of potash, increased yields. The 
results with phosphate and potash for tlie season 1904-6 are 
also contrary to those of the past thirteen years at Dodds, 
where the same manures have been applied to the same plots 
for six years in Summervale field and seven years in Lower 
Bay Tree field, the latter being the held in which the results 
are contrary to previous years, the plot without pliosphate 
giving, on the average for the thirteen years, more sugar per 
acre than any of the plots to which phosphate had been api)lied, 
with the exception of the plot to which 1001b. phosphate as 
basic slag had been applied. In this case there was a slight 
increase of 1‘4 tons of cane per acre, but as the increase was in 
the basic slag plots in Summervale field, which is rather clayey, 
the increase is, in my opinion, due to the lime in the basic slag 
rather than to the ijhosphoric acid, as the corresponding plot 
in Lower Bay Tree field has given practically the same weight 
of canes as the no- phosphate plot. 

During the seven years for which the experiments were 
carried out in Lower Bay Tree field on the no-phosphate plots, 
the canes and tops have taken out, ap[)roximately, if the 
amounts found by Dr. Leather, in India, on the average of 
four experiments, are correct, for the varieties of sugar-cane 
grown in Barbados, about 500 lb. of phosphoric acid : while at 
the same time over 700 lb. have been applied in the farmyard 
manure. 

No allowance has been made for the fallen leaves, as 
although they are taken off the land as soon as the canes are 
cut, and used for mulching the canes on the experiment plots 
in an adjoining field, the following j^ear the fallen loaves from 
the canes grown on the adjoining field are used for mulching 
the canes on these plots. These leaves in time decay and so 
return to the soil the phosphoric acid previously taken out. It 
is, therefore, taking everything into consideration, reasonable 
to assume that the decrease is not due to want of phosphoric 
acid in the soil, but to some other cause. 

At Foursquare, the field received before the canes were 
planted 30 tons of farmyard manure per acre, containing 
150 fi). of nitrogen, 400 tt). of phosphate, and 200 tt). of potash. 
On the plots in this field, owing to the large quantity of farm- 
yard manure applied, no increase followed the use of chemical 
manures. 

At Hopewell, with plant canes on tlie plots which received 
farmyard manure at the rate of 29 tons per acre, containing 
182 ft), of nitrogen, 455 ft), of phosphate, and 97 ft), of potash, the 
addition of nitrogen to phc sphate and potash, and potash to 
nitrogen and phosphate caused increased yields; whilst the 
addition of phosphate to nitrogen and potash had no appreciable 
effect. 

With the first ratoons, owing to an attack of the fungus, 
Maraamius nacchari, the results were much obscured. One 
thing, however, was clear, and that was the beneficial effect of 
nitrogenous manures. 
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At Hampton, with plant and ratoon canes, the addition of 
nitrogen to phosphate and potasli caused, with one exception, 
increased yields. 

At Ruby, with plant canes, the addition of phosphate to 
nitrogen and potash caused an increased yield of 2*4 tons of 
cane per acre, while, with the ratoons, the yield was diminished 
on on6 plot by 1*4 tons and on the other by 0*4 tons. 

At Balls, with plant canes, the addition of potash to 
nitrogen and phosphate caused a slight increase of 2 tons of 
cane per acre. 

At Blowers, with ratoon canes, the addition of potash to 
nitrogen and phosphate caused a slight increase, which was, 
however, less than ^ ton of cane per acre. 

From the results of the two seasons it may be stated 
briefly : — 


(1) That under the soil and climatic conditions existing at 

the experiment stations in Barbados, the addition of 
nitrogen to plant and to ratoon canes is profitable; the 
(quantity depending to a great extent on the rainfall, 
and to a lesser extent on the amount of farmyard 
juannre applied to the land. 

(2) That although in a few instances the addition of 

phosphate to nitrogen and potash lias led to increased 
yields with jilaiit canes, the results, on the whole, for 
the two seasons, supplemented by those of previous 
years, point to the conclusion that the addition of 
this constituent is unnecessary to either plant or ratoon 
canes. 

(8) That the addition of potash to plant and ratoon canes 
leads to increased yields. 

The question has recently been raised in Barbados as 
to whether phosphatic manures have any effect on the 
richness and purity of the juice; therefore, before I leave 
the subject of manures, it may not be without interest if 
1 say something with regard to the quality of the juice of the 
canes grown on the phosphate plots. 

As I have said above, phosphates have been applied to 
two, fields at Dodds for thirteen years. During that time, the 
saccharine richness of the juice from the plots to which 40 lb. of 
phosphate have been applied was slightly lower than the no- 
phosphate plot during six seasons, slightly higher during six, 
and in one season it remained the same. In all the other plots 
it \vas lower than the no-phosphate plot. 

The following is a table showing the average quality of 
the iiiice from these plots for the thirteen years 
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Quantity of 
phosphate applied. 

Saccharose. 

Pounds 
per gallon. 

Glucose. 
Pounds 
per gallon. 

Glucose Ratio. 

Quotient of 
Purity. 

Total Solids. 

No phosphate 

2027 

•056 

2-76 

89-29 

2-270 

40 Ib. as superphos- 






phate 

2044 

•056 

2-74 

89-61 

2-281 

80 Ib. as superphos- 





2-289 

phate 

2-024 

•053 

2-62 

88-42 

120 Ib. as superphos- 





2-264 

phate 

20*25 

•059 

2-91 

80-44 

40 -4- 40 as super- 


i 

1 

i 

1 


j phosphate 

2-018 

•062 

307 

88-98 

2-268 j 

j 60 H). -H 60 lb. as .super- 
phosphate 

2-024 

1 

! -062 

3-06 

89-32 

2-266 

80 lb. as basic slag ... 

2-024 

•057 

2-82 

89-06 

2-272 1 

100 H). as basic slag... 

2-004 

•059 

2-94 

88-91 

2-254 j 


From the results given in the table it will be seen 
that manuring with phosphoric acid does not increase the 
richness or purity of the juice. 


SEEDLING AND OTHER VARIETIES. 

At the close of 1904, 6,769 new seedliiigs were obtained. 
These included seven ty-eight which had been grown from 
infloresences which had been bagged to i)revent cross-fertiliza- 
tion. These seedlings were tested in 1905 and ninety-six, 
from their field characters and the analytical results of the juice, 
were considered worthy of further trial. Tn order to increase 
them as rapidly as possible, the stools were divided into halves, 
replanted and grown under irrigation. During the follow- 
ing December, the canes in these stools were made into cuttings 
and replanted. 

The 4,874 seedlings obtained at the close of 1905 are now 
being grown and will be tested in May this year, when all those 
canes giving above a certain weight per clump and a certain 
amount of saccharose per gallon, depending upon the climatic 
conditions which have existed for the season, will be replanted. 

With regard to the varieties at present under cultivation 
at Barbados, Tables I, II, III, and IV give the average results 
of some of the better of the plant canes for three years, and 
of ratoon canes for the past two years. 
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Tho following is a table showing the parent cones, the 
number of seedlings obtained therefrom, and the percentage of 
seedlings which passed tho first test: — 


Name of Parent cane. 

No. 

obtained. 

No. selected. 

Percentage 

of 

selection. 

B. No. 1,030 

1,491 

11 

0-74 

1,233 

631 

22 

3*49 

1,283 

208 

0 

0-00 

I,t02 .. 

504 

10 

P98 

1,7M) 

288 

0 

2*08 

1,753 ... 

12 

• 0 

0 00 

3,207 

259 

2 

0-77 

3,208 

309 

3 

0-97 

3,209 

143 

3 

2*10 

3,211 

209 

5 

2*39 

3,025 

11 

0 

0-00 

3,718 

33 

1 

3 00 

3,874 

101 

1 

1*00 

3,021 

218 

0 

000 

4,290 

104 

2 

102 

4,3^10 

259 

0 

0 00 

4,347 

198 

2 

1*00 

4,388 

178 

0 

000 

4,397 

22 

0 

0*09 

4,993 

173 

7 

1*48 

4,995 

48 

2 

416 

5,035 ... ‘ ... 

22 

1 

4-54 

5,102 

48 

2 

4*16 

5,103 

40 

1 

2.50 

5,108 

273 

0 

2*19 

5,183 

198 

3 

1*52 

0,048 

10 

0 

0*00 

0,104 

51 

0 

000 

Colly nns Seedling 

228 

3 

1*31 

Naga B. ... ..., 

08 

0 

000 

Queensland Creole . . . 

8 

0 

0*00 

Rappoe 

46 

0 

000 

B. 1,370 S, 1 

30 

1 

383 

1,529 8.6 

48 

2 

4*16 


6,769 

96 

Average. 
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VARIETIES ARRANGED ACCORDING TO YIELD OF SACCHAROSE. 

Black Soils. — Plants. 

AVERAGE OF THE MEAN RESULTS FOR THE YEARS 1904, 1905, 1906. 
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Black Soils. — Plants. 
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VARIETIES ARRANGED ACCORDING TO YIELD OF SACCHAROSE. 
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TABLE II. 

VARIETIES ARRANGED ACCORDING TO YIELD OF SACCHAROSE. 

Black Soils. — Ratooxs. 

AVERAGE OF THE MEAX RESCLT.S FOR THE YEARS 1904, 1905. 1906. 
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TABLE II. — {Continued.) 

VARIETIES ARRANGED ACCORDING TO YIELD OF SACCHAROSE. 
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TABLE II. — (Co7iti7uied,) 

VARIETIES ARRANGED ACCORDING TO YIELD OF SACCHAROSE. 
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TABLE 11 — (Concluded,) 

VARIETIES ARRANGED ACCORDING TO YIELD OF SACCHAROSE. 

Black Soils. — Ratoons. 

AVERAGE OF THE MEAN RESULTS FOR THE YEARS 1904. 1905, 1906. 
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VARIETIES ARRANGED ACCORDING TO YIELD OF S ACC.'HAROSF]. 

Red Soils. — Ratoons. 

AVERAGE OP THE MEAN RESULTS FOR THE YEARS 1904, 190.5. 1906. 
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As will be seen by referring to these tables, the highest 
yield in the black soils, on the average for the three years, was 
given by B. 3,696, which gave 9,499 It), of saccharose per acre, 
followed by B. 1,753 with 9,390 It)., B. 3,289 with 9,319 It)., and 
B. 1,030 with 8,973 Ib. per acr€% as compared with the White 
Transparent, which gave 6,603 It), per acre. The liighest yield 
with plant canes in the red soils was given by B. 3,412 with 
10,849 Ib. saccharose per acre, followed by B. 3,390 with 9,613 lb., 
B. 1,566 with 9,451 lb., and B. 3,405 with 9,430 lb. saccharose per 
acre, as compared with the White Transparent, which gave 
6,151 lb. per acre. With ratoons in the black soils, the higliest 
yield was given by B. 1,753 with 7,798 It), saccharose per acre, 
followed by B. 1,283 with 6,355 It)., B. 3,207 with 6,008 It)., and 
B. 1,355 with 5,879 tt). saccharose per acre, as compared with 
the White Transparent which gave 3,973 lb. .saccharose per 
acre. In the red soils with ratoons, B. 3,300 gave the highest 
result, yielding 7,076 lb. saccharose per acre, followed by D. 95 
with 6,488 It). ; and B. 376 with 6,178 It'., as compared with the 
White Transparent wliicli gave 6,135 lb. .‘saccharose per acre. 

It must, however, in fairne.ss be stated, that the higher 
numbered varieties have only been under cultivation on 
a small number of plots each year, whereas of the older seed- 
lings and the White Transparent there were a large number of 
plots, viz., sixty-two of the White Transparent, forty of 
B. 208, and thirteen of B. 147. 

Since 1900, experiments have been carried out with the 
object of ascertaining whether it is possible by repeatedly 
selecting plants from canes with the highest saccharose content 
and purity of juice, gradually to increase the saccharine 
richness of the sugar-cane. A full description of how these 
experiments were carried out was given at the last Conference. 

For the season 1904-5, owing to an accident, the results 
cannot be stated. For the season 1905-6, the average content 
of the seed canes highest in saccharose planted was 2 12 lb. 
saccharose per gallon, and of the canes obtained from these 
1*79 lb. per gallon. In the case of the seed canes lowest in 
saccharose, those that were planted had an average content of 
1*53 5). of saccharose per gallon, and the canes from them gave 
1*68 5). per gallon. 

/ With regard to these results, it may be stated that, taking 
into account the necessary errors of experiment, 'hey have up 
to the present failed to show any well defined difference.s 
between the juice from the high and that from the low’^ plots. 

HYBRIDIZATION AND OTHER EXPERIMENTS WITH VARIETIES. 

In 1904, Mr. L. Lewton-Brain, B.A., assisted by Mr. C. T. 
Murphy, cross-fertilized twelve flowers on twenty-fivo different 
inflorescences. From these were obtained five seedlings. At 
the same time as these canes were being cross-fertilized, three 
inflorescences each of the canes B. 1,355, B. 1,376, B. 1,529, and 
B. 3,289 were bagged before the e?:trusion of the stigmata, so that 
the flowers should not be cross-fertilized. From these latter, six 
seedlings were obtained. Numbers have been given to the 
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seedlings so obtained, and in December 1905, 270 cuttings were 
planted from these canes, and they will bo tested this year. 
Cuttings were made last December from a portion of these 
(‘anes, and there are at present 709 stools growing, the canes 
from whicli will bo tested in 1908. 

At the end of 1005, Mr. K. A. Stockdalo, B.A,, assisted by 
Mr. C. T. Murphy, cross-fertilized a number of flowors of differ- 
ont inflorescences, but unfortunately, owing to unfavourable 
weather conditions, no seedlings were obtained. At the same 
time a number of inflorescences were bagged before the extru- 
sion of the stigmata, and from these nine canes were obtained 
from the seedling R. 0,048. These will be tested this year, and 
any worthy of further cultivation, replanted. 

Last December, these gentlemen pollinated 1,050 flowers 
of different varieties, but as yet, it is too soon to say what the 
I'esults are likely to be. At the same time one inflorescence of 
the White Transparent and two of B. 3,289 were bagged before 
the extrusion of tlie stigmata. In the ease ot the Wliito Trans- 
parent an inflorescence of B. (),()IS was inserted for the pur- 
pose of cross-fertilization. In the case of one of the B. 3,280, 
the inflorescence inserted was B. 3.99(5, and in the other 
B. 9,018. 

In 1902, a number of the seedling canes, B. 208 and 1). 95, 
were planted in alternate rows, and in alternate holes in the 
rows, i.e., chess-board fashion, in such a position that they 
would not be likely to bo cross-fertilized by canes of other 
varieties. From these canes were obtained 190 seedlings. 
From their field chara(*ters and saccharose content, fourteen 
canes have been thought worthy of further trial. Of these 
fourteen, five resemble the I). 95, four the B. 208, four partake 
of the characters of both canes, and one resembles neither. 

The following is a description of the canes that have been 
rejdanted : — 

B. rV,.5y>.— Me<liura-sized, pale-red cane; upright in habit; 

twelve to twenty in the clump ; internodes slightly 
tumid, 3 to 0 inches long; dry leaves fall readily; no 
flowers ; eyes large and prominent. Resembles 1). 95, 
except in colour. 

B. 8^528 , — Medium-sized, dark-red cane ; upright in habit ; 

fourteen to twenty canes to the clump ; internodcs 
cylindrical in shape, 3 to 7 inches long ; few flowers ; 
dry leaves fall readily; eyes small but full. Resem- 
bles I). 95. 

B, Small-sized, red cane; upright in habit; ten to six- 

teen canes to the clump ; internodes cylindrical in 
shape, 2 to 9 inches long, with a longitudinal channel 
above the eye ; no flowers ; dry leaves fall readily ; eyes 
very small and flat. Resembles D. 95. 

B, Short, pale-yellow cane ; upright in habit ; ten to 

.sixteen canes to the clump ; internodes tumid, 2 to 3 
inches long ; dry leaves fall readily ; no flowers ; eyes 
large and prominent. Resembles B. 208. 
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B. -Medium-sized, yellow cane; Rlightly recumbent in 

habit; thirteen to eighteen to a oliiinp; intornodes 
cylindrical in shape, with longitudinal channel above 
the eye, 8 to 7 inches long ; flowers freely ; dry leaves 
fall readily ; eyes small and flat. Slightly resembles 
B. 208. 

B. — Small, dark-red cane ; recumbent in habit; ten to 

seventeen canes to a clump; internodes cylindrical in 
shape, 2 to 0 inches long ; dry leaves slightly adherent; 
flowers freely ; eyes small and full. Somewhat resem- 
bles D. 95. 

B — Medium-sized, red cane ; slightly recumbent in 

habit ; twelve to seventeen canes in a clump ; inter- 
nodes cylindrical in shape, 2 to (5 inches long ; dry 
leaves slightly adherent; few flowers; eyes small and 
round. This cane has characters of both B. 208 and 
1). 9.5 

B, Small, pale-red cane ; recumbent in habit ; twelve to 

eiglitecn canes in a clump ; internodes cylindrical in 
sliape, 1 to 7 inches long ; flowers freely; dry leaves 
somewhat adherent ; eyes small and prominent. 
Resembles D. 95. 

B, S,G00 . — Med in 111 -sized, purplish-yelloAv cane; upright in habit: 

fifteen to eighteen canes to a clump ; internodes 
cylindrical in shape, with longitudinal channel above 
the eye; dry leaves somewhat adherent ; few flowers ; 
eyes large and full. This cane has characters of Ixith 
B. 208 and D. 95. 

B. HJiGO, — Large-sized, dark-red cane; upright in habit; eight 
to twelve canes to a clump ; internodes cylindrical in 
sliape, 2 to 6 inches long; dry leaves fall readily; no 
flowers ; eyes round and prominent. This cane has 
characters of both B. 208 and D. 95. 

B. ^’,^^^7.— Large-sized, green cane; upright in habit ; seven to 
twelve canes to a clump; internodes cylindrical in 
shape, 2 to 5 inches long; dry leaves adherent: no 
flowers ; eyes small and full. Resembles neither B. 208 
nor D. 95. 

B, Large, pale-yellow cane ; upright in hafjit ; seven to 

eleven canes to a clump ; internodes tumid in shape, 2 
to 5 inches long ; dry leaves fall readily ; few flowers ; 
eyes small and prominent. Resembles B. 208, except 
^ in colour. 

B. -Large-sized, reil cane; upright in habit; eight to 

eleven canes to a clump ; internodes slightly tumid, 
2 to 5 inches long ; dry leaves fall readily ; no flowers : 
eyes small and Lill. This has characters of both 
B. 208 and D. 95. 

B, 8,060 , — A large, yellow cane ; upright in habit ; seven to ten 
canes to a clump ; internodes tumid, 2 to 4 inches 
long ; dry leaves fall readily ; no flowers ; eyes small 
and full. Resembles B. 208, 



74 


The following is a table giving the weight of cane and the 
saccharose content of these fourteen canes : — 


No. of 
cane. 

Cane it resembles. 

Weight 
per hole. 
Pounds. 

Saccharose. 

Pounds 
per gallon. 

8,520 

I). »5 

43 

1-934 

8,528 


38 

2-312 

8,533 

»» 

54 

2-007 

8,564 


30 

2-294 

8,579 


45 

2-113 

8,522 

B 208 

35 

2-220 

8,555 


44 

1-980 

8,009 


33 

2-009 

8,060 

! 

30 

2-009 

8,574 

Having characters of B. 208 
and I). 95. 

33 

2-104 

8,000 

»> 

51 

2-117 

8,606 


1 45 

1-988 

8,051 


41 

2-138 

8,607 

Not like either B. 208 or 
D. 95. 

25 

2-365 


IMPORTANCR OF THE SUGAR-CANE EXPERIMENTS TO THE 
SUGAR INDUSTRY. 

It may not be without interest if I say something now 
with regard to those seedlings which have been cultivated for 
some time, so as to give an idea of the importance to the 
sugar industry of the sugar-cane experiments now being carried 
on in the West Indies. 

At Barbados during the season 1904-6, through the courtesy 
of several planters, we have been able to obtain the results of 
some of the better seedling canes, where they were grown in 
the same field, and under the same conditions, as the White 
Transparent — the standard cane. The following is a table 
giving these returns 
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Area of 

Saecha- 

^ . 

-4-J 

iVame of Estate, 

Name of Cane. 

Plot. 

I’OSC. 

Pounds 

i S S 



Acres. 

per acre. 

S Cm 

^ c> 

V K" 


' WhiteTrans])arent 

*402 

7,212 


Husbands. 

B. 147 

•402 

8,321 

1,109 Itj. 


^B. 208* 

•402 

* 9,819 

2,607 „ 


f White Transparent 

3000 

7,720 

1 

Mangrove Pond. 

1 

J 1 

(b. 208 

3-000 

0,770 

2,050 „ 


! 

[ White Transparent 

1-860 

8,421 


Henley. 

J 

(b. 208 

j 1-860 

10,919 

2,498 „ 


*Avoraf;c* of two plots, oacli *•102 acre in siz(‘. 


To give some idea of the length of time it takes for a seer*- 
ling to roach the stage at which it can be tried on a large scale 
on sugar estates, I may mention tliat Ik 376, wliicli has just 
been cultivated in Barbados at Brighton on a comparatively 
large area, was first obtained in 1895 ; so that over ten years 
hav'/ elapsed before this cane was tried on a fairly large scale. 
For several years past, the Hon. G. L. Pile, M.L.C., the 
proprietor of the estate, has been growing this cane on 
gradually increasing areas until last year he reaped 58 acres 
of this variety out of a total area of 90 acres of plant canes. 
The remaining 32 acres were planted with other varieties. At 
a meeting of the Agricultural Society at Barbados last month, 
Mr. Pile stated that the 58 aci’es gave an average yield of 291 
tons of cane per acre, some a little less, some a little more, the 
largest yield from one field being 36 tons per acre. With 
regard to the juice, he said, it was particularly good, and that 
he had obtained, on the average, 2’95 tons of sugar per acre. 
In reply to a question put to him by a nn inber present, 
Mr. Pile stated that the 32 acres of other canes had given him 
about J ton of sugar less per acre than the B. 376, and that this 
cane gave a much.better yield than any other cane which he had 
reaped as first ratoons, giving, on the average, about* 2 tons 
of sugar per acre. It was, he contmued, a cane which genninat- 
ed well, withstood dry weather well, and gave not only good 
plant canes but also good ratoons. 

With regard to B. 147 at Barbados, last year, Mr. A. 
Cameron, the attorney for several estates in that island, was 
good; enough to supply us with returns obtained from four 
estates. On one estate the returns were for three years as 
plant eanes and two yen?*s as ratoons, and on the other three, 
the returns were for two years as plants and two years as 
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ratoons. On the first estate for the three years, there was an 
average of 114 acres of B. 147 as plant canes and 45 acres of the 
White Transparent, tlie cane usually planted at Barbados. 
During that period B. 147 gave, on the average, 320 Ib. more 
sugar per acre per annum than the White Transparent. With 
regard to the other three estates, there was an average 
of 92 acres of B. 147 as plants and 55 acres of the White 
Transparent. The B. 147 in this instance gave an average of 
226 lb. of sugar more per acre per annum than the White 
Transparent. As ratoons on the four estates for two years, there 
was an average area of 77 acres of B. 147, and 117 acres of the 
White Transparent. The B. 147 yielded, on the average, 370 H). of 
sugar more per acre i^er annum than the White Transparent. 

Further, with regard to B. 147 at Barbados, I may mention 
that Ml. Geo. Carrington, the owner of Carrington plantation, 
has been good enough to give mo the average returns obtained 
on that estate from the White Transparent and the B. 1 17 for 
the past four years, i.e., 1003-6 inclusive. For that period there 
were practically about 200 acres of plants and ratoons of each 
variety grown each year. During that time, the B. 147 gave, 
on the average, 398 lb. of sugar more per acre than the White 
Transparent. This would, in round numbers, amount to about 
160 metric tons of sugar for the four years. At £9 per ton 
for the sugar and its molasses, the gross value would be £1,440. 
Assuming that the cost of manufacture amounted to £200, 
there would be left over £1,200 as the profit to the estate for 
the four years due to this cane being grown. 

In 1903, the proprietor of Willis estate in St. Kitt’s stated 
with regard to B. 147 that he had reaped 130 acres in 1902 and 
100 acres in 1903. The estate had formerly been materially 
affected by the ravages of fungus and borer, and he was able 
to state that in consequence of the introduction of the new 
varieties of cane, notably B. 147, the output of sugar on the 
estate had been materially increased, and he was certain that 
if he put the increase at 33 per cent, he was not overstating it. 

At La Vallee estate, in the same island, the same year, the 
proprietor stated that there were 45 acres of B. 147 planted for 
the crop each year and 7 acres of White Transparent. Only 
52 acres of canes were planted each year, and as B. 147 had 
done so well, he did not care to try any other varieties. Some 
fields of B. 147 for the crop of 1902 had given 3 tons of sugar 
per acre, and none less than 2 tons ; for the crop of 1903 he got 
3 tons and 2^ tons per acre from plant canes and 2 tons from 
ratoons* 

Towards the end of last month, Mr. A. Cameron was also 
good enough to send me the following information with regard 
to the cultivation of B. 147 in British Guiana : — 

• ‘ You will be interested to know, as grower of the seedling, 
that in a letter received yesterday from an attorney of a large 
estate in Demerara, he writes to tell me, that on his estate 
40 acres of fourth ratoons B. 147 canes had just yielded an 
averai^e return of 2*80 tons of sugar per acre.* 
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With regard to B. 208, I find from Mr. Cousins’ report, on 
the sugar experiment work in Jamaiea for 1004, that B. 208 
gave a return of 60*5 terns of eane per acre, the Bourhon .‘hi o 
tons, and the Mont Blane tons, lie stated at tlie same 

time: ‘The outstanding feature of this year’s trials are tlie 
splendid qualities of B. 208-’ In his leport for lOOo-O, he 
says : ‘ B. 208, appears to he the most promising variety for 
general cultivation in Jamaic^a.’ 

In Queensland, Mr. Edwaid (hiniley, in a pai)er on the 
Improvement of Plants, reacl beh^re the Agj ieultural Conference 
held at Queensland in May 1005, writing of B. 208, stated: 
‘We have now a report from Messrs. Gibson of Bingera whieli 
gives a return of 00 tons 0 cvvt. of cane per aero with 22 2 per 
cent, of sucrose and Brix 23 0, or 21*45 per cent, obtainabh^ cane 
sugar, or over 14 tons to the acre.’ He, hoAvev(?i*, states that 
these results Avere obtained with irrigation and the exi)eriment 
plot was Avell manured. The average yield for Queensland for 
the last seven years Avas 13*16 tons of cane, so that B. 208 had 
given more sugar than the average tons of cane per acre in 
Queensland. 

In March 1004, Mr. John .M. Fleming, of Diamond planta- 
tion in British Guiana, stated that for the short grinding just 
completed, 605 acres of Bourbon and 104 acres of B. 208 Avere 
rea])ed. The Bourbon gaA*e 1*95 tons sugar per acre, and tlie 
B. 208, 3 tons jier aci*e, or about 57 jier cent, more ; and on 
December 15 last, the same gentleman, Avrifing to the Imperial 
Commissioner of Agriculture, stated : ‘On the 11th instant, Ave 
(‘ompleted our crop of 16,300 tons of sugar for 1906 ; (5,000 acres 
were cut an a\*erage of 2*176 tons per acre. 

‘ This area of land comprised : — 

2,405 acres Bourbon at 2*42 tons sugar per acre. 

272 „ mixed vjuieties „ 2*,50 „ ,, ,, 

3,233 „ seedlings „ 2*0I‘> „ 

‘Of B. 208, 1,755 acres were cut, at an average of 301 tons 
(metric) iier acre.’ ()u the remaining area there Aviu e also some 
ot the seedling canes raised in Biitish Guiana by Prof(\ssor 
Harrison, C.M.G., and by his late colleague Mr. G. S Jeninan. 

In this case, the B. 208 gave an average of 0*50 metric tons 
of sugar per acre more than the Bourbon. In other Avoids, 
1,755 acres planted in B. 208 gave 1,035 metric tons of sugar 
more than if the same land had been planted Avith the 
Bourbon. At £9, the aver age value of a metric ton of dark 
crystal sugar and its molasses at Barbados for the last year, 
which is just about the average for the past six years, it 
would mean that this estate made by iJanting this cane ,£0,315. 
Assuming that the cost of manufacture of this extra sugar 
amounted to £1,315, the jJantatioii made a profit of something 
like £8,000 from groAving this cane. 

As I have said above, this estate 1ms been groAving seed- 
ling canes on practically increasing areas for seA^eral years, as 
Avill be .seen by the following table : — 
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Years. 

Bourbon. 

Acres. 

Tons sugar. 

Tons sugar 
per acre. 

Seedlings. 

Acres. 

Tons sugar. 

Tons sugar 
per acre. 

Increase per 
cent, over 
Bourbon. 

1901 

2,291 

6,735 

2-3r 

1,073 

3,215 

2-90 

29 

1902 

2,791 

6,464 

2*31 

1,317 

3,706 

2'81 

21 

1903 

2,895 

7,194 

2-48 

1,879 

5,331 

2-83 

14 

1904 

2,699 

0,050 

2*24 

1,882 

5,550 

2*95 

31 

1905 

1,539 

3,694 

2*40 

1,121 

3,292 

2*93 

22 

1006 

2,492 

6,038 

2-42 

3,233 

9,570 

2*96 

22 

Totals 

15,331 

36,175 

14*16 

10,505 

30,664 

|l7*47 

139 1 

Averages 

2,555 

6,029 

i 

2*36 

1,751 

5,111 

2 91 

23*16 1 

! 


As will be seen from the table, clnring the past six years 
the average area in seedlings has been 1,751 acres, and the 
average percentage of increase dnring that period of the 
seedlings over the Bourbon was 23*16 per cent,, equal to 2,436 
metric tons of sugar. At the average price for sugar mentioned 
above, the gross value of this would be £21,924, and allowing 
£2,436 as the cost of manufacturing the sugar, the net revenue 
to that estate for the period has been over £19,000. In other 
words, they are better off by that amount from growing seedling 
canes than if they had planted all the land in the Bourbon. 
On this one estate, the largest in British Guiana, more profit 
was derived from Barbados in British Guiana seedling canes in 
six years than the cost of the sugar-cane experiments at 
Barbados since they were inaugurated in 1884. 

A great deal of this is the outcome of the experiments 
carried out at Barbados, with whicii I have been associated 
from the beginning, and, as will be seen from Tables l-I V given 
above, the older seedling canes are now surpassed by many 
others. There is, therefore, no doubt, that in the near future 
there will be seedling canes cultivated in the West Indies 
giving yields considerably in excess of the Bourbon and White 
Transparent canes which are now being generally cultivated 
in the West Indies. 

The new seedling canes mentioned in the body of the 
report are the result of the work of the Imperial Department 
of Agriculture, and if my anticipations are realized — and I have 
no doubt that they will be-~the gain to the sugar industry 
by these new seedlings will repay tenfold the cost of the 
Department since its inauguration. This, gentlemen, is only 
a part of what the Department is doing for the West Indian 
Colonies. 
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BREEDING HYBRID SUGAR-CANES. 

BY F. A. STOOKDALE, B.A., (Cantab.), 

Mycologist and Agricultural Lecturer on the Staff of the 
Imperial Department of Agriculture for the West Indies. 

Experiments in the raising of seedling sugar-canes by 
hybridization under control were commenced at Barbados in 
1904. The flowers of one variety were emasculated while 
young, covered in a muslin bag, and then pollen from another 
variety was transferred to them. As the result of this work, 
five stools of hybrid canes of known parentage were obtained 
and were under investigation during last season. One of these 
stools suffered very severely during the drought, but two 
cuttings were obtained from it. At the present time, there 
are 166 plants growing from the five hybrids obtained, and 
laboratory tests will be made later to ascertain the saccharose 
content of their juices. Four pedigree hybrid sugar-canes 
have also been raised in Queensland, and it is reported that 
during (1905-6), owing to a favourable season, over 600 hybrids 
were obtained at the Harvard Experiment Station, Cuba. 

In a paper by Sir Daniel Morris, K.C.M.G.,and myself, that 
was communicated to the International Conference on Genetics, 
held under the auspices of the Royal Horticultural Society 
during July and August 1906, a concise account was given of 
the different methods by which improved varieties of sugar- 
cane Iiad been obtained by selection and hybridization.* Some 
of the results obtained by those Avorking in this direction were 
given, together with the individual advances made by some 
of the more important cane-growing countries. It was pointed 
out that attempts to procure an improved race of sugar-canes 
centred around breeding from the best varieties, but it was 
suggested that in the future the best results were likely to be 
obtained by first carefully analysing the different characteristics 
of the different varieties under cultivation, in the hope that it 
might be possible to pick out desirable qualities from one 
variety and combine them with other desirable qualities of 
another variety. The necessity of adopting a method of 
breeding for definite objects has been brought conspicuously 
to the front, by the fact that it has repeatedly been pointed out 
that the breeding ability of the various motlier plants varies 
considerably. Frequently a variety, which is low doAA n in the list 
in resiiect to saccharose vield per acre, gives seedlings that are 
of much more value than a similar race of seedlings produced 
from a cane that is much higher in the list, or in other words, 
a cane of comparatively low value often gives a much greater 
percentageof subsequently selected seedlings than a cane which, 
in itself, is of a much higher value. In the one case, we have 
Avhat has been described as a strong ‘ projected efficiency,’ and in 
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the other a weak ‘ projected efficiency.’ Thi« variability noticed 
amongst the offspring has led to considerable confusion, fur 
the plant has been considered as a whole ; when each separate 
character, if tiikeii alone, may be found to obey definite simple 
laws. Single characters must be treated as distinct, and the 
composition of individual plants must be considered as much 
by their progeny as by their ancestry. 

In raising new varieties by selection, advantage is taken 
of the fact that plants raised from seed are never exactly 
like the parent, while hybridization is often held by some to 
awaken the sum total of variation in the two parents, with the 
result that the seedlings thus obtained present many 
variations. The raising of new and improved races of plants 
depends upon this circumstance of variability, and it would 
appear that the differences betAveen separate members of one 
family are of two kinds : (a) individual differences, usually 
quantitative, between the various members, such as differences 
in size of plants or in size of any particular part of a plant -- 
for example a fruit ; and (b) definite or qualitative differences, 
existing between different strains of plants. It is from these 
definite differences, by a process of hybridization, that new 
varieties of plants of increased value can be raised. 

It has been shown that hybridization of the sugar-cane 
under control can successfully be carried out. Therefore, instead 
of depending on raising seedlings by planting arrows from the 
better varieties, by which only the seed -bearing parent is known 
with certainty, and instead of making a consideiable number 
of crosses indiscriminately with the hope of obtaining some 
improvements, hybridization experiments on definite lines 
have been laid out, in which the different useful characteristics 
of the several varieties are carefully considered. By this 
means, the possibility of an individual deviating to a marked 
degree toward a desired type becoming pollinated Avith pollen 
from less desirable varieties is eliminated, and by the careful 
selection of the varieties to be experimented Avith there is little 
chance of a reduction of the standard of perfection already 
attained. 

During recent years, it has been conclusively shoAvn that 
a general kuoAvledge of the characteristics of different varieties 
is of the utmost importance, as by such knowledge it is often 
possible to confine the Avork to a small number of varieties 
possessing those desired qualities which are not to be found in 
other sorts. The physiology of heredity — the manner in which 
different useful characteristics are handed over from parents 
to offspring — is becoming more fully understood, and has lately 
been the subject of exact scientific Inquiry. The results, so 
far obtained, tend to show the value of the technical methods 
that have been developed by the experience of practical men. 

Kobus in Java, in reports issued between the years 1898 
and 1901 on the crossing of Java canes, as seed-bearing parents, 
by natural hybridization with the East Indian variety Chunnee, 
as pollen-bearing parent, states that ‘in some cases the 
fecundating power of the Chunnee variety is so strong that more 
than 95 per cent, of the hybrids resemble the male parent,* and 



Profos^r Harpi^’on in 'sl report on the Agneultural Work in 
tlie l^otanic Gardens and' the Government Laboratory, Hritish 
Guiana, for the^ years 1890-1901, states that it was being found 
that ‘ while the seedlings of the older varieties with but few 
exceptions show marked tendency to variation, tlie seeds of 
canes ^ from seedling canes do not i*ossess this property to 
anything likcf the same extent, aiul in many of these the 
offspring appears to colne fairly true to parentage.’ Sueh 
records as tliese on the raising of seedling canes show that 
some varieties possess characteristics that are transmitted to 
their offspring, while others do not. 

, Jn refereiK^e to many other plants it has repeatedly been 
noticecl that wlien two varieties, which differ by definite 
characters, were crossed together, the offspring of such a cross 
partakes to some extent of the* different characteristics of 
eitlier parent, and frequently all to an equal extent. It was 
further found that if tliese offspHngs were crossed amongst 
themselves or allowed to self-fertilixe, a large number of forms 
arose ill the next or second generation. This was not fully 
understood am til 1901 when the discovery of experimental work 
caiirLed out by Mendel , gave an explanation of the hereditary 
processes with which the breeder is concerned. 

MKNDEJ/S WORK OX INHRRITANCK IN PKAS. 

' ‘ Mendel experimented with the crossing of a large number 
of peavS and centred his attention not on the plant as a whole, 
but upon its simplest cliaracters, sucli as shape of seed, colour 
of flowers, length of stem, etc., and traced in detail the 
behaviour of ejich character in the hj^brids, keeping the 
records of tliese simple characters, singly, separate from all 
others ; for he held that ‘ in order to discover the relations in 
which the hybrid forms stand towards each other and also 
towards their progenitors, it appears to be necessary that all 
members of the series developed in each successive generation 
should be, without exception, subjected ^6* observation.’ 

The exact natui e of Mendel’s woi*k may possibly be made 
clear by taking one or two examples from it. 

* Two varieties of peas were chosen, one of which jiossesse^ 
smooth, round oi* roundish seeds, while the other possessed seeds 
that were irregularly angular or deeply wrinkled. These were 
cross-fertilized. The plants arising from this emss possessed 
roiintf 'seeds erftlr'ely, of such atB^m that differe^ices could not 
be detected between them and tHe round seeds ffoni one of the 
parents It appea^’ed, therefore, that a character of one 
parent was transmitted complete or almost complete in 
hybridization to the excl-ision of the corresponding character 
of the other parent. This constituted the character of the 
hybrids of tlie first generation, which may be designated by 
the ^ign (F. 1). ’ The character which is transmitted is said to 
be domhiant to. that which is excluded, and the latter may be 
called recmirfe-T- roundish form of seeds dominant to the 
wrinkled or angular form. 

V Now, if plants of the first generation (P. 1) were allowed' to 
self -fertilize themselves and a further generation (F. 2) raised 
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from the seed they produced, the recessive character — the angu- 
lar form of the seed — appeared. Twenty-five percent, of the 
seeds in this second genemtiou (F. 2) wore angular, while 75 
per cent, were round or roundish— or a proportion of 3 
dominants to 1 recessive. 

In the tliird generation (F. 3), the offspring from the 
nn^uhir seeds of (F. 2) bore nothing but angular seeds, thus 
sJiowing that the recessive eharaeter was constant; wliilo in 
the offspring from the roundish seeds of (F. 2), which aie. all so 
much alike as fai* as external appearances go, it was noticed 
that twenty-five out of seventy-live (i.c,, 1 out of 3) produced 
the round character purely, whilst fifty produced both round 
and angular seeds iu the proportion of 3 of the former to 1 of 
the latter, i.e., 3 dominants to 1 recessive. From this it was 
seen that some of the I'ouud seeds of the second genera tu»n (F. 2) 
bred true to round, while others <lid not. The former were 
therefoi ‘[)ure' round and the latter ‘impure’ or ‘hybrid’ 
round. It was prove<l that the ‘ pure ’ rounds, through many 
generations kept true, and showed no reHpj)earance of the 
angular rece.ssive eliara<*ter. The ‘hybrid’ rounds, however, 
j)rodu(*cd pure round, hybrid round, and pure angular, just as 
their parents did. 

It was moreover .«een that 100 plants from the progeny of 
the hybrid of (F. 2) consiste*! of twenty-five pure recessive, 
twenty-five pure dominant, and fifty similar in constitution to 
the hybrid form, since tiiey gav'e offspriirg of the same charac- 
ter iir the same proportions. 

This can be shown diagramaticalJy as follows : - 
KOUNI) X AN(iUliAR (oH vire Verna), 


all r ound. 


I ! 

3 round. I angiilar. 


1 pure 2 impure 1 angular, angular, 

round. round. 


pure 1 pure 2 impure | | 

round, round. round. 1 angular, angular, angular. 

Iq further generations a similar result was obtained and 
^ther characters were found lo behave in a like manner. In 
J)eas it was found that tallness is duminautrto the dwarf habit, 
the round shape of the serds doniiuaht to the angular 
form, etc. 


F. 1. 

F. 2. 
F. 3. 

P. 4. 
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The exact results may be given in the abreviated form -J). 
being written for the dominant character and R. fur the 
recessive — and is applicable for any pair of similar characters : — 

D. CROSSED WITH R. 

i 

F. 1. DR. (hybrid, in appearance D.) 


I 

I 


F. 2. 

1 

D. 

• 

1 

2 DR. 

! 

li. 




(in aijpea ranee D.) 

1 


F. 3. 

D. 

1 “ 

u. 

1 1 

2 DR. R. 

1 

R. 

P. 4. 

D. 

n 

1). D. 

1 i 

2 DR. R. R. 

R. 


Experiments subseciiiently conducted by Bateson, Saunders 
and others for the Evolution Committee of tlie Royal 
Society, and by Biffen and others on wheat breeding liave given 
similar results. It is, therefore, concliuled that the fjiutieies — 
the male and the female germ-cells are pure with respect to 
the cliaracters they carry, and assuming tliatan approximately 
equal number of pollen grains and egg-cells carry either one or 
other of the charactei’s, the numercial relations observable in 
the progeny of the hybrids find a simple e.v[)lanation ; foi* 
according to the law of probability, when self-fertilization 
occurs ill a DR. form, if the gametes bear either one of the 
characters in approximately equal numbers, the chances are 
that a D. pollen grain may meet with a I). or R. egg-cell, giving 
rise to a form either witli dominant characters alone or to 
a hybrid, i.e., a D. or a DR ; while an R. pollen grain may meet 
with an R. or a D. egg-cell and give rise to R. or DR. forms. 
No other combinations are possible, and, therefore, the [irogeny 
would be represented by a series of individuals of the following 
fot’ins : -D. + 2 DR. R. 

The D. and R. forms breed true, as their gametes can y 
only dominant or only recessive characters, whilst llie DR. foi nis 
produce on self-fertilization the D. -i-2DR. + R. s o ies again. 

We have considered, as yet, only varieties dilYereiit in 
simple characters ; but varieties differing in two or three pairs 
of characters have oeen experimented with, and it has been 
found that the gametes carry each of these characters pure. 

If a plant having seeds round and yellow were crossed 
with a variety having seeds angular and green, definite results 
would be obtained. We may indicate roundness of seeds by 
A, and the angular character by a., as roundness is dominant 
to the angular form, and yellowness ]>y R. and greeness hy 
b., as the yellow character is dominant to the green one. We 
may consider the first character (shaiie of seed) and get in F. 2, 
A 2Aa -t- a, while if we consider the second character (colour of 
seed) we get in F. 2, B-i-2Bb + b. Now the total auuiber of 
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combinations that the gametes can make will be obtained by 
miiti plying together (A 4* 2Aa + a) and (B + 2Bb + b) ; the result 
of which as AB + Al) 4 aB 4 * ab + 2ABb 4 2AaB 4 2Aab 4 2 aBb 
4 lAal^b. 

Tlieri^ are, therefore, nine tyiK\s possible, but externally they 
appear as four, namely, round yellow, round green, angular 
yellow, and angular green, in the proportion of 0 : 3 : 8 * I ; as 
AB, 2aB, 2 ABb, and lAaBb, hav<^ tlie appearance AB=-i); 
Ab, and 2Aab are of the appearance Ab^3 ; aB, and 2aBb are 
of the appearance aH^8; aiulab=l. 

Mendel next tested the truth of his hypothesis that both 
male and female cells were ]nire, by crossing the first cross 
hybrid with ])ure dominant and ])nre recessive forms, respect- 
ively. It was found that DR. ci*ossed with I), gave Dl). ; 
DR. as 1 : 1, and that DR. crossed with R. gave DR. : RR. as 1:1. 

KXPlilllMI^NTS IN URKKDING SU(;AK-C ANKS. 

In casos tliat follow Menders Law, the processes of 
plant breeding are deiinite and exact, viz., the characters 
(‘xisting in the paicnts are transferred in tlieir full intensity 
to descendants of the iodjrids, reeessives bred true from the 
moment of tlieir aptieai ance but only one-third of tlie individuals 
sliowi ng the dominant character breed true, and a fur- 
ther geneiatioii has to be raistal liefore the pure dominants 
can be pi(‘ked out. A number of examples have been noticed 
which do not behave along exactly similar lines. The 
characters may bhmd, giving an inteiniediate form, which 
may bi'ced true or may give the parent forms among its 
offspring in the second generation. Other instances have 
occurred in which a totally new character has made its 
appearance which may or may not follow Mendel’s Law, while 
whole series of new forms, apparently not combinations of 
visible parental chaiacters, may appear. 

The problem we have to face is this --Can the breeding of 
the sugar-cane be conducted upon the same lines as the breed- 
ing of new varieties of peas or wheat ; is it possible, so to 
speak, to pick but the valuable characters from different 
varieties, and gradually build up an ideal type V This,' of 
course, can only be shown by experiment, and consequently 
a series of experiments is being started • in which definite 
crosses ^will be made with a view to ascertaining how the 
different characters desired are trapsraitted to the offspring. 
The sugar-cane is built up of a series of characters, the iu- 
heritauce of which must be traced independently of each other. 

A thorough knowledge of the varieties to be experimented 
with is the first requisite, and then it is necessary to decide what 
characters are to be worked with. Only those varieties of sugar- 
cane that have been tested under varying conditions of soil and 
climate have been chosen for experiment, for the securing 
^ of good parents is very important as the number of vai’ieties 
for experiment has to be limited. Only those characters 
which .are of economic value, and which appeal to the 
planter, will he considered at the outset. It is hoped before 
long that definite results will be obtained, and that; some 
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kiiowlodjje will be pained of the different characters that will 
be considered in tlie experiments, viz., tonnage of cane [)f*r 
acre, richness of juice, and resistance to disease. 

TONNAGK KX1*ERIMKNTS. 

For the tonnage experiments, six 'varieties, that have been 
under test for some time, have been chosen, viz.. 13. 1.75»1, 
H. 4,lf)l, B. 1,028, 13. 3,890, D. 95, and Queensland Creole. The 
first four have shoAvn themselves to give a large tonnage pei* 
acre, while the last two are small tonnage canes. These 
varieties have been planted in four rows, twenty-five hole.s deep, 
and arranged according to a definite plan, .so that any single 
variety can be crossed with any other. There will therefore 
bo 100 holes of eacli variety. The row^ run in the following 
order: B. 1,753, D. 95, B. 4,161, Queensland Creole, B. 4,028, 
B. 3,390, B. 4,164, B. 1,753, J). 95, B. 4,028, Queensland Creole, 
B. 3,390, B. 1,753, Queensland Creole, B. 1,161, B. 4,028, D. 95, 
B. 3,390, B. 1,753, B. 4,028, Queensland Creole, D. 95, B. 4,164, 
B. 3,390. 

It will be possible, therefore, if the varieties arrow, to make 
the following crosses : large tonnage crossed with large ton- 
nage, large tonnage crossed with small tonnage, and small 
tonnage crossed with small tonnage. In this way it is hoped 
to ascertain wliether tonnage of cane is a cliaracter that is 
transmitted to the offspring and wdieMier cei tain varieties are 
of greater value in this respect than others. 

It is expectf3d that the sugar-cane can b(3 considerably 
improved in the direction of inciea.sed tonnage, especially 
when it is held that a larger tonnage of i?ane per acre depend.s 
largely upon increased vigour of the cane, for hybrids are 
generally more vigorous than their parents. 

JUICE EXPERIME.VTS. 

Cousins, Jamaica, holds that ‘ beyoiid a certain [)oint — 24 
per cent, saccharose in the juice- any increase in richness 
involves a reduction in agricultural yield,’ but as only a few of 
the varieties now under experiment possess over 20 per cent, 
saccharose in the juice, maximum productiveness has not been 
obtained, and therefore experiments to inquire into the 
quantity of saccharose in the juice as a distinctive character 
of the sugar-cane have been laid out on the same plan as the 
tonnage experiments. Six varieties, viz., B. 3,675, B. 208, B. 3,922, 
T. 24, B. 3,746, and B. 4,164 have been chosen for the experi- 
ments, che first four possessing rich juice and the last two 
poor juice. Each of the varieties has been planted in four rows 
— twenty-five holes deei)— ^md arranged in the following order: 
B. 3,675, B. 8,74a, B. 208, B. 4,164, B. 3,922, T. 24, B. 208, 13. 3,675, 
B. 3,746, B. 3,922, B. 4,164, T, 24, B. 3,675, B. 4,16h B. 208, B. 3,922, 
B. 3,746, T. 24, B. 3,675, B. 3,922, B. 4,164, B. 3,-746, T. 24. These 
varieties have been laid out on a plan similar to that of the 
tonnage experiments and have been arranged sj tluxt different 
crosses can be made — rich-juice canes with rich-juice canes or 
with those having poor-juice, and the poor -juice canes among 
themselves. 
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DISEASE EXPEKIMENTS, 

A similar plan of experiments has been laid out to inquire 
into the disease-resistant power of various varietiewS, as it is 
possible that inereased vigour of a plot of canes as reflected in 
larger yield of sugar is accompanied by greater immunity from 
disease. The root disease is probably the one that, at the 
present time, is causing a considerable amount of damage in 
the West Indies. Large losses have certainly been incurred 
by this disease in Barbados, and therefore it is the one to 
which attention will be paid. Four varieties, viz., B. 0,018, 
B. 1,529, B. 8,289, and B. 208 have been chosen as those which 
are either entirely immume or suffer little from the attacks of 
the fungus that causes this disease, and will be arranged with 
two otheis, B. 3,008 and B. 3,090 that appear to suffer severely 
from this cause. 

These are planted on precisely the same plan as the ton- 
nage and the juice experiments, in the following order: — 
B. 0,048, B. 3,608, B. 1,529, B. 3,000, B. 3,289, B. 208, B 1,529, 

B. 0,018, B. 3,008, B. 3,289, B. 3,090, B. 208, B. 0,018, B. 3,090, 

B. 1,529, 1^. 3,289, B, 3,008, B. 208, B. 0,018, B. 3,289, B. 3,090, 

B. 3,008, B. 1.529, B. 208. The off 'Spring of the crosses made 

will be tested for resistance against the root disease, and if 
sufticient di<=*case is not present for tests from natural 
infection, artificial inoculations or injections will have to be 
resorted to. 

COMHTXATION— TONNAGE AND JUICE— EXPERIMENTS. 

Tlie above three series of experiments have been establish- 
ed for the purpose of investigating difFerent characters singly, 
but an effort Avill be made to examine closely a combination of 
two characters, with a view to obtaining definite knowledge as 
to the behaviour of thc'^e characters in several different 
varieties of sugar-cane on hybridizing. Owing to the small 
space available for the conduction of these experiments and to 
the limited time during which it is possible to carry out the 
emasculation of the flowers, only twelve varieties have been 
chosen, and 100 holes of each variety set out. The canes are plant- 
ed in chess-board fashion in rows twenty-five holes deep, and 
arranged «-o that any variety cjin be erosned with two others. 
The following varieties have been chosen: — B. 1,7.53, B. 8,289, 
B.3,922, B.6,018, B. 1,529, B.4,769, B.4,844, B.4,104, B.208, B.1,566, 
B.3,390, B.8,075. Table I gives an outline of the crosses that 
it is proposed to make. An analysis of the characters of the 
different varieties chosen is also given, where R = rich 
juice, r-poor juice, T-= large tounage, and t«> small tonnage. 

Of course, it must be clearly understood that the different 
characters put forward in this table are not of the same 
value, for they vary slightly in different years, but they are 
held to be comparative. For example, B. 1,753 gave in 1908-5 
an estimated yield of canes of 50*17 tons, while B. 3,289 only 
gave 42*34 tons ; but these tonnage yields must be considered 
large against 28*92 tons of B. 1,529 and 29*88 tons of B. 4,844, 
The first are, therefore, designated by T. while the last are 
indicated by t. The same is the case with the juice of the 
different varieties. 
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/ TABT.E T. 

Combi nation — Tuice a nd Tonn age — Experiments. 


B. 1,753 

(i- T) U) 

bo crossed 

i , (B. 0.018 (B T) 
1.500 (p T) 

B. 3,281) 

(II T) 


(B. 0.018 (R T) 
•’ IB. 3.07.5 (li I) 

B. 3,922 

(II t) 

*» 

(B. 4,811 ( p t) 
’• (B. I,.529 (U t) 

B. 0,018 

(K T) 

»» ♦♦ 

(B. 1,753 (t T) 
” \B. 3,289 (RT) 

B. 1,529 

(R t) 

»» >♦ 

(B. 3,922 (R t) 
•’ IB. 4,104 (pT) 

B. 4.769 

(r t) 

11 >1 

(B. 3,.390 (R t) 
•’ \B. 1,844 ( p t ) 

B. 4,814 

(v t) 

11 11 

( B. 4,769 ( r t ) 
•• (B. 3,922 (Rt) 

B. 4,161 

(V T) 

11 1% 

/B. 3.390(11 t) 
•’ (B. 1,529 (Rt) 

B. 208 

(K t) 

11 i» 

/B. 3.075 (R t) 
" IB. 1.500 (pT) 

B. 1,506 

(>• T) 

11 11 

1 B. 208 (R t) 
’’ (B. 1,753 (pT) 

B. 3,390 

(II t) 

♦1 11 

fli. 4,104 (p T) 
” \B. 4,769 (pt) 

B. 3,075 

(R t) 

11 11 

(B. 3.280 (R T) 
•• \B. 208 (R t) 


Tho planting ot‘ tho variotins in c*hoss-l)(»ar(l fashion lias 
been practised in order to make erossing as easy as possible', 
and the following table illustrates the arrangement adojiled : -- 




The varieties have all been . carefully studied and have 
been chosen as being the best we have on hand at the present. 
Careful systematic work, cc^nducted along , dehpite lines, is to 
be carried out iii order to analyse the difForent qualities of the 
sugar-cane 4ind to incorporate as many of the beat character- 
istics as can possibly* be brought together in a* single variety 
in order to fulfil a certain and definite purpose. Arrows of 
the various varieties will also be bagged separately to obtain 
self-fertilized seedlings,. in order to investigate, if possible, the 
dominant/ characteristics more fully, for it ' is^feuspeb'ted that 
some, if not inaiiyT ofi the varieties chosen may be impure or 
hybrid types. This will considerably complicate matters; but 
difficulties will have to be met. 

Smalh numbers of seedlings can only be obtained owing 
to mechanical difficulties in emasculation .and ; cross-polli- 
nation. on account of the small size of the flowers and 
the height of - the arrbws above the gronrvd, . to the varied 
time of aiVoWing and often to a total lack of arrows, as well as 
to unfavdurable^hlimatic conditions. It is ' hoped, however, 
that in d ■ few years* canes will be built up, character by 
character, that will stand the rigorous test of field selections 
and analyses in the laboratory. 

A systematic investigation of the material oh hahd in 
order that sonith in g definite may be learned abonj: the 
unit characters with which we intend to deal, their dom- 
inance, and their combination and correl^ition with pther 
characters is to be undertaken. With this fundamental 
work accomplislied, it may be possible to deal with 
varieties, concerning whose characteristics something definite is 
known, and to prosecute the work of sugar-cane breeding, in 
definite directions and to secure results previously planned for. 

OTHER EXPERIMENTS EOF^^PRODPCINO HYBRIDS. 

The difficulties of obtaining large numbers of hybrids by 
hybridization under control have been mentioned previously, 
apd, as the access of pollen from an unknown source must be 
recognized as being detrimental to advancenrenli ‘ in liybridlisia- 
tion work and as it would lead to entirely erroneous conclusions, 
a series of experiments by which it is hoped to obtain hybrids 
by what may be called natural hybridization has been 
started. 

It has been well known fbr some time that certain varie- 
ties of the sugar-cane proiiuce much fertile pollen while 
the pistil is normal, and others produce little or nione. 
Advantage of this fact has been taken by the experimentalists 
in Java, and large numbers of hybrids have been .obtained by 
planting in alternate rows varieties that arrow at the same 
time— one Df which m&y . be; jcalled i* itiate*, possessing tniVdh 
fertile pollen, and the other ‘ female', possessing a very small 
proportion of fertile pollen. jThe arrows from the ‘female!* 
variety alone are cut, and the resulting seedlings must be the 
; result of a cross or of self-fertilizationv and the chances, dndef 
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Java conditions, are such that the * male’ variety planted in 
the adjoining rows is generally held to have provided the 
pollen. 

With the high winds that prevail in the West Judies it is 
thought that such a method cannot be satisfactorily practised, 
but it is lioped that, if varieties ‘male’ and ‘ female* -be 
planted in chess-board fashion and an arrow [)roducing much 
normal pollen be bagged with an ar row producing little fertile 
pollen atari early stage, before outside pollen from an unknown 
source can be bloAvn upon the stigmatic plumes of the ‘ female’ 
variety, a number of seedlings can be obtained of known 
parentcage. After a sufficient time has elapsed for pollination 
the ‘ male’ arrow w^ould be taken out and oidy the ‘ female’ 
arrow sown. 

It'is possible that some seedlings w^ould be the result 
of self-fertilization, as sometimes the ‘ female ’ canes pro- 
duce a few normal pollen grains; but in these varieties the 
chances of self-fertilization are reduced to a minimum and, 
therefore, if fertile seeds are produced by these canes they 
will almost certainly be the result of hybridization. By this 
method, access of pollen from an unknown source cannot take 
place, and the risk of obtaining large numbers of seedlings 
of less value than the female parent will be largely reduced. 

At the Dodds Experiment Station, Barbados, plots have 
been laid out to test this method. Canes that have stood the 
stringent tost for a number of years have been selected. B. 370 
hirs been planted chess-broad fashion w ith B. 208, and White 
Transparent is .to be crossed w ith B. 3.289 : 21 acres have been 
planted in all. White Transparent and B. 370 produce little 
fertile pollen, and therefore, any seedlings obtained from them 
should be the result of crossing, and an advance made in 
the desired direction. 

It is hoped that this method may give results that would 
justify its adoption on a larger scales and bo the practical 
method of gradually improving the sugar-cane along scientific 
lines. 

CONCLUSION. 

Ill conclusion, it wdll be seen that definite plans have been 
laid out by this Department for the breeding of hybrid sugar- 
canes, as it is expected that consitlerable improvement can be 
made. The experiments have been started on a small scale, as 
it. is necessary to become as fully acquainted as possible with 
the characters of different chosen varieties, in order that the 
inherent tendencies for utility may bo understood, and so that 
the life forces of the best varieties may be directed iutojiseful 
channels. Records of iied’yrees, relative values of hybrids, 
dominance of characters, etc., w ill have to be kept and arrang- 
ed bi such a way that the value of any individual may be seen 
at a glance. It is possible that,’ in hybridization, totally iiew’ 
characters may make their appearance wdiicli may prove of 
value and possibly different characters of tlm parents may 
ehow blending, but until experimental evidence is obtained 
nothing can. be said of what results will follow. Several years 
must elapse before sufficient varieties have been raised aud 
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submitted to rigorous field and laboratory tests, before recom- 
mendations can be made to the planters. PJant breeding has 
been put upon a definite basis, for it lias been shown that, with 
the propel* understanding of the inlieritanco of the unit 
characters, new varieties can be built u[) with certainty, by 
picking out and combining together chaiacters already existing 
in other varieties. Improvements can be made by picking out 
a desirable feature here, another there, and combining them 
together. It is expected that hybridization will be the means 
of making rapid iiuprovemont in the Bugar-canc, and it is hoped 
that among the liybrids there will be some that will not be 
found wanting when the final tests are made. 


THE RATIONAL USB OP MANURES FOR 
SUOAR-OANB IN JAMAICA. 

13V THK HON. H. H. COUSINS, M.A., P.CJ.S., 

Government Analytical and Agricultural Cliomist, Jamaica. 

One of the special peculiarities of Jamaica as a sugar- 
producing country, is tiiat of the great diversity of soils and 
climates to be found in the various sugar-producing areas. 
Any attempt at generalization is thcrefoic (piitc out of the 
question, inoi*e especially on such a matter of local require- 
ment as the use of manures. 

It is on this account that I have not considered it desir- 
able to carry out at the Sugar EIxporiment Station any 
elaborate series of manurial experiments, as has teen done 
with such success in Demerara, Barbados, and the Leeward 
Islands. Our conditions at Hope are so entirely different to 
those ill Verc, Westmoreland, or the north side of the island, 
that any results obtained there as to the manurial refpiire- 
ments of the sugar-cane would be quite inapplicable to the 
other sugar districts. 

We have, therefore, been forced to restrict ourselves to 
co-operative experiments on the estates; and although the 
limitations and drawbacks of such experiments ai*o obvious, 
useful information applicable to local conditions is nevertheless 
obtainable. 

Speaking generally, it may be said that the use of 
fertilizers in those districts where droughts are prevalent 
and irrigation is unobtainable is purely a gamble against the 
weather. 

If a good growing season should prevail, fertilizers may 
pay well, whereas in a drought they may prove entirely 
unremunerative, and in some cases even accentuate the damage 
done by severe drought. 



91 


Whore irrigation is obtainable, or when normal seasons 
favourable for the growth of the eane prcivail, the nse of 
manures becomes a matter of practical im}) 0 !'tanef‘. 


IJMK. 

Lime is frequently the most n*jeded amendment of oui* 
sugar-cane soils, and in our experiments nothing liar-, on 
occasioii, (^xorted such a remarkable inihience on th(^ returns 
of cane as this material. 

On soils in which the lime is deficient, J> ton of lime 
per acre should be aiiplied broadcast each year, pri'ferably 
liefore the first deep cidtivation. At Amity Hall, 5*4 tons 
of canes, and at Hillside, 12 tons of canes per acre wore 
obtained by the use of i ton of lime per acre in the Vere 
experiments. 

The use of large dressings of lime on a tropical soil is not 
to be recommended owing to the set beck which is thus given 
to the nitrifying proce.^ses in the soil. It would appear that 
10 cwt. of lime per acre once a year is an ample quantity for 
manurial ]iur[)oses. 

Where marl is used a larger (piantity — say 4 or 5 tons ])er 
acre — is required. Soim^ tyjies of marl are injurious to tlie .soil, 
and lime is, on the whole, tlie best form in which to make good 
a deficiency of this ingredient. 

HUMUS. 

The chief probhmi of ti-ojiical agricidturcj is tlie main- 
tenance of a suitable standard of humus in the soil. Tlic 
process of decay, rapid under any circumstances in the tro[)ic.s, 
becomes greatly accelerated by tillage and stirring of tln^ 
soil. 

In tlie case of sugar-cane cultivation in Jamaica much 
reliance is placed uiion fly-penning, and upon the use of cattle 
manurt*.. On tnaiiy estates, however, it h is been found that 
cow j^eas can he usv^il with good (*lTect to increase the su]>ply 
of humus. A very vigorous variety of cow pea has l)eeu 
cultivated at Mom'y-musk estate in \bne, and seeds of this 
variety were obtained by th*^ station for distribution to estates. 
Lime and cow [)oas are quite sufficient in many cases to assure 
a full crop of cane. 

The history of large sugar enterprises in taner tropical 
countries indicates that where steam is \ised in place of animal 
traction for estate purposes, a deterioration of the cane lands 
is very apt to result. It would seem desirable in Jamaica to 
rely on animal traction ns mucli as possible in any large sugar 
enterprise, so that a good supply of manure might be secured 
for reinforcing the fertility of the cane fields. 

NITROGEN. 

Owing to the rise in the price of nitrate of soda during the 
past few years, the cost of nitrogenous manures to the planter 
has increased, and as this is the limiting factor in the produc- 
tive power of most soils for growing a crop of sugar-cane, the 
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economic maximum for the supply of nitrogen is the most 
important matter for consideration in any system of fertilizing 
the cane fields. 

For purposes of convenience I am inclined to favour 
sulphate of ammonia as a concentrated source of nitrogen for 
use in Jamaica. Nitrate of soda is more liable to be leached, 
and is not so convenient for mixing with other manures* The 
price of sulphate of ammonia varies, but may bo taken at about 
£13 per ton, c. i. f., Jamaica. It has been found desirable to 
import it in barrels, as the free acid it contains is very apt to 
rot the bags in which it is generally packed. 

Dried blood, guano, and meat- refuse manures are also of 
use as sources of nitrogen for canes, but, in our experience, are 
not so efficient as sulphate of ammonia for the same outlay of 
money. 

Prom 1 to 2 cwt. of sulphate of ammonia per acre lias been 
found profitable in Jamaica under varying conditions. 

PHOSPHATES. 

The cultivated soils of Jamaica arc peculiarly rich in 
available phosphoric acid and there are many sugar soils where 
the store of j)hosphates is largely in excess of any possible 
requirements of the crop. I am of opinion that most of the 
mixed manures that arc prepared foi sale to sugar planters 
contain an excess of phosphates in proportion to other 
ingredients for th(‘ economical requirements of our soil in 
Jamaica. Professor Harrison has demuii'^trated that soils in 
British Guiana with a content of available phosplioric acid 
above the normal do not need phosphatic fertilizers. 

There are three classes of soil in Jamaica eacli requiring 
a different form of phosphatic fertilizer. For all tiro stiff soils 
and those of medium texture deficient in carbonate of lime, 
basic slag is the best form of phosphate. For the soils rk*h in 
carbonate of lime (0*5 per cent, and ovei), sui>erpliosphate 
sh,oiild be used, while on the light alluvial soils deficient in 
carbonate of lime, the best results have been obtained from 
a mixture of 2 parts steamed bone flour and 3 parts of good 
superphosphate. 

Basic slag must not be mixed with sulphate of ammonia, 
and superphosphate is incompatible with nitrate of soda in 
a mixture. 


POTASH. 

Some sugar soils that have been long in cultivation, would 
appear to be very deficient in potash. Sulphate of potash, 
costing about £12 per ton, c. i. f.» Jamaica, is the most 
convenient source of imported potash. Profitable results have 
followed the application of J to 1 pwt. of sulphate of potash 
per acre. Wood ashes, if unleached, supply potash in 
a peculiarly useful form, and should. always be carefully stored 
on the estate so as to avoid loss of potash. 
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MIXKD MANITRKS FOR CAXKS. 

With a few oxce))ti(ms inixtvl )i)anu!(‘s suppluMi to 

planters are sold at a jirieti of 10 to iiO pei* (-(‘iit. Ilian the 

eost of tlie ingredients. Some contain lo\v-g»ad(*, nitrog^mou:- 
materials and an^ therefore of le'^s value thaii wouhl appear 
from tlu^ giiarant(ied content of niti ogim. 

A good deal of an American packing hon^e fei tilizer lias 
been used by planters during the past season, containing 
phosphates and nitrogem in fair proiiortion Tlie lesidts of the 
manure as see»i in tlie fields, apiu'ar to hav^e been satisfactory 
to several buyers, but the eost was ctuite 25 per cent, higher 
than that of the same ingredients imported direct from 
Glasgow for the use of the Sugar Experiment Station. 

SUMMARY. 

There arc soils on whieli snlidiate of ammonia used alone 
is the most ])j*olitabl(i application, and (>th(‘rs for whi(‘h 
ammonia and potash, or ammonia and plu'r^jihates are dcsirabU‘, 
and again otlier soils aiipear to recpiin^ a complete manure of 
nitrogen, phosphate, and potash. 

The wisest policy is for each planter to study the indica- 
tions of the field experiments whi(*h arc now available to 
every estate desiring to carry them out, and to adopt the 
manure indicated , as most profitable for apiilication to Id 
])eculiar soil. The importation of high-gra(l(‘ materials pur- 
(*ha.sed at ruling market prices would in many cases save 
a quarter of the present outlay on imported manures. 
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THE NITROGEN CYCLE AND SOIL ORGANISMS. 

HV S. F. ASHHY, B.Sr., 

Fo mien ration Cheinist, Government Laboratory, Jamaica. 

During the last twenty years much has been done towards 
clciiring up the ehanges wliicdi the element nitrogen sniTers in 
its rehition to the soil and vegetation. It was until quite 
recently, believed that the inert gas which constitutes foui- 
iitths of the air was practically a changeless reservoir of 
indilTerent matter which was brought into combination with 
oxygen in occasional trilling amounts during electric discharges. 
This combination was siqiposed to make good, slight losses 
whereby the element might, under unknown conditions, become 
free again, so that the fund of combined nitrogen in the world 
remained constant, Avorki ng round in a cycle through the 
organic and inorganic kingdoms practically iiulependent of the 
greiit free reservoir in the air. 

Thanks, hoAveve**, to the work of agricultural chemists, 
and ])lant physiologists, as well as that of microbiologists, it is 
now known that the free nitrogen of the air is constantly 
being broiighc into combination on a large scale through the 
agency of certain organisms, and that it is also being set free 
again on a large scale by the agency of other organisms. 

It is the amount of combined nitrogen in the soil which, 
given suitable jiliysical conditions, deteiniines in a large 
nK^asure tlie yields of our crops, and it has always been one of 
the objects of a successful agriculture, though in an unconscious 
way, to encourage and turn to account this process of combin- 
ation, and as fai’ as imssiblo to combat and discourage the 
process wliicii turns the nitrogen back into the air as free gas 
again. Broadly speaking, this has been achieved by the growth 
of legumes for animal food or for green manuring, and by 
drainage and rational cultivation of the soil. 

To understand the working of these two end processes, 
a .short account of each of the main changes undergone by 
nitrogen Avill be necessary. 

' In the first place, a few words may be said about the 
organisms of the soil. These consist, in addition to the familiar 
green plants visible to the unaided eye, of various forms of 
green plants, called algae, which can be .seen only with the aid 
of the microscope. The vast number of soil organisms are, 
however, colourless ; mostly bacteria, a few moulds, and still 
fewer yeasts. 

From the standpoint of the nitrogen cycle, all these 
organisms are important; but in virtue of their luimbers, kinds, 
and activitie.s, the bacteria easily take the first place. They 
consist, of single cells which multiply by simple division, and 
are as a rule either spherical or rod-shaped. They are 
extremely small, rarely exceeding length, and are 

often not more than . inch, so that one need not be sur- 
prised to hear that an ounce of a good soil to a depth of 
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1 foot contains about ten millions. At a depth (if feet 
they are nuich less nuruerons, and at ,(> fe*et are ofu^i (entirely 
absent, the soil acting as a filter. If s^mie «oil is heated for au 
hour or more at 250" F. in contact with steam, the organisms 
are all killed out. The same end can bt? attaimal, though 
with more difiieulty, by treating the soil witli ]>oison^ lik(^ 
corrosive sublimate or carbolic acid, or with tJie vapours of 
chloroform, carbon bisulphide, etc. 

By treating soils in one of these ways to kill tlu; lite in 
them, it has been possibhi to proven that noiie of the changes 
about to be described, take placti by purely clieniical means, 
but only when the bacteria and other organisms are alive and 
active. 

Wo can now turn to the first step in the nitrogen cyc le 
the bringing into combination c)f free nitrogen gas. 

TIIK miINCJINU IxVTO CiJMBIXATKJX OK FilKK XITKCKJKX (iAS. 

Nearly twenty years ago, Ilellriegel and Wilfarth piiblish- 
c^d their re.snlts (in vegetation (ixperinumts fnun wliich one 
could only (loncliule that leguminous plants, sucli as peas, 
beaus, clover, etc?., are able to get their nitrogen from the air. 

It has now been proved, bc?yond doubt, that it is the 
bacteria living in the nodules on the roots of these plants 
which bring the atmos]iheric nitrogen into combination. Maze'^ 
and Golding liave been able to cause these bacteiia, separated 
from the plant, to fix nitrogen from tiu^ air in an artificial 
culture liciuid. S[)ecial cultures (if these organisms liave provc'd 
of great value both in the United States and Germany for 
iiKiculating seed or .soil, wdiere virgin laud lias been broken up, 
for sowing alfalfa or serradella. fn soil which lias been long 
under cultivation they are generally present, and inoculation 
would probably only be profitable whore a leguniincius plant 
new to a country was being intrcxiiiced. Under ordinary 
conditions leguminous })lants are rarely without root nodules, 
and, consequently, the bacteria which fix tlie nitrogen. 

By this means, an enormous amount of nitrogen is being 
annually obtained from the air by one of the largest and most 
widely distributed of all orders of plants. In Jamaica, it is 
easy to see that the leguminous order provides a large part 
of the vegetation, from great trees down to herbaceous weeds. 

In all tropical countries, where the people are mainly 
vegetarian, the seeds of legumes, always rich in meat equiva- 
lents, are one of the most v'aluod food staples ; for instance, the 
gram peas and soy beans of the Fast. It is certain that the 
bulk of the nitrogen in these seeds comes from the air. In the 
tropics, where the rainfall is not sufficient fur high forest aTid 
formation of humus, nor so scanty as to induce desert 
conditions, vegetable matter decays very rapidly, especially in 
the lighter stnls which are easily exhausted of their combined 
nitrogen. Under these cemditions, the fixation of nitrogen by 
legumes, in conjunction with the nodule ‘bacteria, is a property 
which greatly favours the development of these plants. 
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At about the same time as nitrogen fixation was observed 
in the above mentioned case, the French chemist Rerthelot 
was able to prove that uncroj)ped soils, when kept moist and 
exposed to the air, showed, after several months, considerable 
gains in combined nitrogen, and as this did not occur when the 
microbes have been killed in them, he concluded that certain 
soil organisms must be able to bring nitrogen into combination 
quite independent of any green plant. A few years later, 
a bacterium which was capable of growing in a sugar solu- 
tion, eoiitaining no combined nitrogen, and, in the absence of 
oxygen, of fixing small quantities of nitrogen gas, was isolated 
from soil. The sugar was broken dtmn into butyric acid, 
carbonic acid, water, and hydrogen, and for every 1,000 parts 
so decomposed about 2 parts of nitrogen were fixed. 

About four years ago another organism was obtained from 
soil which grew vigorously in sugar solutions when in the 
presence of abundant oxygen, but in the absence of combined 
nitrogen. The sugar was oxidized to carbonic acid and water, 
and for every 1,000 parts so broken down as much as 10 
parts of nitrogen Avere fixed. The writer has reprtitedly 
isolated tliis organism from English arable soils, once from an 
^l?yi>tian soil, and an allied variety from East, and South 
African soils, the latter difiering from the other by producing 
a blue and finally golden yellow dilTusIble pigment. 

An organism (piite similar to the English tyi)e has beeh 
isolated by him from ti Jamaican cane soil, with similar 
nitrogen-fixing properties. It has been impossible, liowever, up 
to the present, to find this organism in old pasture and old 
meadow land showing an acid reaction, but it is always 
abundant in cultivated soil containing carbonate of lime. • 

For obtaining it from the soil, a solution of the following 
composition has been found very favourable 

M annite or Glucose. . . 

Di-potassium phosphate ... 

Magnesium sulphate 
Sodium chloride 
Distilled water 

If about 100 e.c. of thi^ solution, to Ayhich i gramme of 
precipitated carbonate of lime has been added rtfter sterili- 
zation, is put iqto a flask in a shallow layer, inoculated with 
a'grahime of fresh arable soil', and exposed to a temperature of 
,80-00° F., in the dark or in diffused, sunlight, a strong film of the 
organism \yill develop in about three days, which is never quite 
pure. Isolated colonies can be obtaiped by transferring, some 
of this film on to an agar, of tbersame composition. 

In pure cultures the fixation of nitrogen is^ never feo large 
as in the first crude citlture from the soil. The Orgahism is an 
unusually large coccus, two- to four-thou.sandths of a millimeter 
in diameter, often occurring in the film as diplococci, and 
stoining a fine red-brown with iodine in potassium iodide. It 
takes up aniline stains with gredt intensity, and is consequent- 
ly very rich in albuminous matter. An did film dn a liquid,' or 
the growth on agar becomes brown, and finally often black. 


12 grammes. 
‘2 ,, 

•1 

•1 

1 litre. 
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This organism from the soil is very fetilily niotih*, and only 
sliowH that property in young cultures. 

Beijerinck, the discoverer of tJio haetcriuin, has named it 
Azotohacter chroococcum^ and lie has also described anoth(n* 
species, Azotohacter agilis, which he found in a canal water, but 
distinguished by its larger size and motility. Tlie 

writer has also found this s])cr*ies forming an alitiost pure film 
on the surface of a marked inixltire of dnnder and molasses 
which had been set up for a butyric fermentation six montlis 
earlier, after being sterilized and inoculated with a ])ui e culture 
of a butyric organism, llain had. however, got in and doubt- 
less brought this organism with it. There was no longer sugar 
present, but only the calcium salts of lactic, butyric, and acetic 
acids. That these salts Avere undergoing rapid oxidation by 
the Azotohactcy' was shown by the continuous se]jaratif)n fiom 
the liquid of a calcium carbonate precipitate. 

The first visible product of niti’ogen fixation is the 
albuminous substance of the organism itself, neither ammonia 
nor oxidized nitrogen being present in the medium. The 
organism obtains the energy for fixation from the oxidation of 
the sugar, which yields an amount of energy enougli to fix 
more than ten times as much nitrogen as has ever been 
obtained in artificial cultures. In the case of the leguminous 
plants, the sugar formed in ohe leaf is the source of energy foi* 
the nitrogen fixed by the bacteria of the nodules, which show, 
otherwise, no resemblanc^e to the Azotohacter species. 

It is easy to show that soils contain also butyric organisms 
capable of fixing nitrogen in sugar solutions, by using the sanu' 
sugar solution as that for the culture of Azotohacter, but 
exposed to an atmosphere of nitrogen (best obtained by absorb- 
ing the oxygen with alkaline pyrogallate) at a temperature of 
90-100“ P. An active fermentation sets in, but less than one- 
third of the nitrogen is fixed for the same amount of sugar 
decomposed, fis in the case of the A zotohacter. 

As yet, one knows very little with regard to the amount 
of nitrogen practically brought into combination by these free, 
living organisms in soils, and one is, therefore, not in a position 
to estimate their value for agriculture. 

Mr. A. D. Hall at the Rothamsted Experiment Station, 
England, has recently found that two soils which had been 
allowed to run wild for twenty years had gained ry greatly 
in combined nitrogen during that period to a depth of at least 
a foot, the gain being much the greater, however, in the one 
containing mucli calcium carbonate from which the writer 
obtained Azotohacter abundantly, than in the other where 
carbonate of lime was ab‘ *'nt, and from which only butyric 
bacteria could be cultivated. 

Several observers have remarked a considerable increase 
of combined nitrogen in the surface layers of soils on which 
an abundant growth of microscopic green algae had formed, 
and it was concluded, somewhat liastily, that tin y also had the 
power to fix nitrogen from the air. Pure ctdtures of tlie algae 
have, however, shown no such ability, but fixation has occurred 
when they were allowed to grow in conjunction with soil 
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bacteria. This suggests a symbiosis between the green algae 
and the bacteria of the Azotohacter type, similar to that 
between the green leguminous plant and its nodule bacteria, 
the sugar formed by the algae with tlie aid of sunlight becoming 
available for oxidation by the bacteria with consequent fixation 
of nitrogen by the latter. 

Under whatever conditions the nitrogen of the air 
becomes combined, the first visible product is always the 
albuminous matter constituting the bodies of the active or- 
ganisms, and indirectly, of the leguminous plant. On the deatii 
of these bodies, this matter undergoes great olianges, duo to the 
activity of other soil organisms, and this brings us to the 
next step in the nitrogen cycle. 

THE HKEAKING DOWN OF ALUrMINOUS MATTER. 

This takes place under two broad conditions, in the pi’eseiice 
of abundant air, and, consequently, of oxygen, and in the 
absence, or in a very restrictive supply, of air. In tlie first 
case, one speaks of decay, in tlie latter case of putrefaction. 
Decay of albuminous matter takes place in tJie well aerated 
surface soil which is fre<iuently stiried by agricultural 
implements, and is characterized by the protluetion of ammonia, 
carbonic acid, and water. This process is entirely the work of 
bacteria and moulds, mainly of the former. If one inoculates 
a one-part-per-thousand solution of peptone with a little soil, 
and tlieri exposes it to the air in a shallow^ layer at about 80 F., 
one will find that after a few days, at least lialf the nitrogen of 
the pei)tone lias been converted to ammonia, and the liquid is 
strongly clouded by counth‘ss bacteria. If air had been excluded, 
putrefaction w ould have set in and tw^en characterized by tlie 
production of evil-smelling substances, ammonia being formed 
only very slowly. Decays is, therefore, a greatly more rapid and 
more effective process than putrefaction. Ammonia, however, 
does not accumulate in a cultivated soil, but suffers a change 
under the influence of bacteria. This bring us to the next stop 
in the nitrogen cycle. 

NITRIFICATION. 

This consists in the oxidation of ammonia to nitrate in 
two stages by two (piite distinct species of bact(?ria. The 
ammonia is first converted by the one species to a nitrate, and 
the latter then oxidized by tl)e other species to a nitrate. This 
process can only occur when there is an abundant supply of air, 
and is therefore incest active near the surface of the soil. The 
writer has found that, under English conditions, nitrification 
is nearly as active at a depth of 8 inches as at 4 inches, 
but only about half as active at a depth of 12 inches from 
the surface. 

In order that the process may go forward, some basic? 
substance must be present in the soil. Tliis is usually carbon- 
ate of lime. This converts the ammonia into carbonate, whicli 
is then oxidized to nitrate of ammonia which reacts with 
more carbonate of lime with the formation of calcium nitrate 
and ammonium carbonate, the latter being again nitrified. 
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Neutral solutions of ammonium salts, like the sulj)hate 
and chloride, underj^o no nitrification what(jver]^wlien iiuxru- 
lated with a little soil, but the process can be started Ijy the 
addition of a little carbonate of lime. The writer has found 
that ferric hydrate or iron rust can replace the carbonate to 
a certain extent. 

In acid soils nitrification cannot occur. The author found 
this to be the case with the acid turf of an old meadow down 
to 8 inches, but in the mineral soil below, at 12 inches, nitrifica- 
tion was fairly active, and was even taking place at a dej)th of 
28 inches. 

These two nitrifying bacteria are J einarkable foi* the fact 
that they Avill grow and nitrify in a purely mineral medium, as 
they are both able to use the energy set free by the oxidation 
of ammonia and nitrate, respectively, to decompose the carbonic 
acid in tlic air, the carbon entering into the organic substance 
of their bodies. 

If a little fresh soil is used to inoculate a solution contain- 
ing I gramme of anuuoniiun sulphate in a little distilled water 
to whieli potassium phosphate and magiiesiinn siilpliate have 
been added, together witli some carbonate of lime, then, in 
the course of a fortnight, at a temperature of 80-90 F.. nitrite 
will be found in the liquid, which, after inci*easing in 
amount for soiiio <lays, will begin to diminish, and finally 
disappear, giving place to nitrate. The latter will only begin 
to appear wlien the ammonia has been largely oxidized to 
nitrite. Tins is due to the fact that ammonia prevents 
the nitrate organism from oxidizing the niti*ite formed by 
the other bacterium. The writer has found, however, that 
ammonia prevents the growth of the nitrate organism, but 
when the latter has multiplied abundantly, even large amounts 
of ammonia have no effect on oxidation. 

Ill the soil where both organisms are abundantly present, 
nitrites never accumulate, as they are oxidizetl to nitrate as 
fast as th^?y are fornuMl. The nitrate formed in this way is 
the commonest form ni which all crops (the legumes how^ever 
only in part) obtain their nitrogen, and its prescirvation is there- 
fore of very great importance in agriinilture. It can, how^ever, 
be lost to them in two ways. Firstly, by being washed into the 
subsoil by rain and thus carried beyond the range of their roots ; 
and secondly, by being decomposed through the e- tivitj- of 
certain bacterin. and having its nitrogen returned to the aii as 
free gas, thus completing the nitrogen cycle. This latter 
process is called deniuification. 

DENl i KIFICATJOX. 

This process can oidy occur where nitiaics are aeeoinpanied 
by easily soluble non -nitrogenous organic matter, especially in 
an alkaline medium. It was formerly thought that air, i.e., free 
oxygen, must be absent, but this is now know n to he «in unneces- 
sary condition. The freeing of nitrogen gas from, the nitrates 
does not, however, always occur, but is often accompanied by 
reduction to nitrites and ammonia, an action exactly the 
reverse of the nitrifying one. 
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The writer found that if a sugar such as glucose is added 
to a i^urely mineral solution originally containing ammonia 
which has been completely nitrified to nitrates by the organisms 
conveyed in a little soil, an abundant bacterial growth forms, 
and in the course of twenty-four hours, at a temperature of 
80-90° F., nitrites will be found in the liquid. After another day, 
ammonia will often be abundantly present, and the original 
nitrates will have completely disappeared. 

In another case, after the preliminary formation of nitrites 
no ammonia can be found, but all the nitrogen will have 
disappeared from the solution ; in this latter case true denitri- 
fication has taken place, and the nitrogen has escaped into the 
air as the free gas. This has taken place where air had free 
access to the liquid, and was not the work of the nitrifying 
bacteria, which can only convert ammonia into nitrate, but of 
other organisms which were present in the soil originally 
inoculated, but which could only <lovelop when the medium 
had been rendered suitable by the addition of the sugar. 

Both true denitrification and the back action to ammonia 
are always preceded by a reduction of the nitrate to nitrite, 
and in fact very many bacteria can reduce nitrate to nitrite 
and can carry the action no further. One of the commonest 
soil bacteria (the so-called earth bacillus), BncilluH inycoideH^ 
which is very active in the breaking down of albuminous 
matter to ammonia during decay, is also able in the presence 
and absence of air, to reduce nitrates to nitrites and 
ammonia, so that an organism which is active at one stage of 
the nitrogen cycle can also be an effective worker at another 
stage. At the same time, as much as 20 to 30 per cent, of 
the nitrate nitrogen can be assimilated by the active organisms 
and converted into the albuminous matter of their belies. 

In some recent experiments made in Germany with soils 
heavily dunged with stall manure and receiving at the same 
time nitrate of soda, a large part of the nitrate nitrogen either 
disappeared as free gas or was taken up by the bacteria as body 
substance, and rendered non-available to the crop. 

On the other hand, long-continued experiments at Rotham- 
Bted, England, in which both moderate quantities of dung and 
nitrate of soda were annually supplied to the same crop, have 
not made evident, by affecting the crop yield, that much 
loss has taken place through the above mentioned causes. 
Although denitrification can undoubtedly occur with free 
access of air, yet it is still more likely under conditions where 
air is excluded, or the supply greatly diminished. This dan 
easily be shown by saturating a soil rich in organic matter 
with a solution of a nitrate ; after a few days no nitrates 
will be foubd in the water extracted from the soil. 

In Japan, some recent observations have shown, that for 
rice grown in soils largely water-logged and richly dunged 
with faeces, sulphate of ammonia is a much more effectual 
manure than nitrate of soda, owing to partial denitrification 
of the latter. > 

On the other hand, some of the river waters of Jamaica 
which are known to be contaminated by sewage along part 
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of their course, very often show no trace of nitrates, although 
the water before contamination must have contained them. 
These streams flow along very shallow and rocky channels, ami 
must be very effectually aerated, yet the soluble or organic 
matter brought in by the sewage has enabled bacteria to 
denitrify the nitrates originally present. The very low figures 
obtained for oxidizable organic matter in these waters go to 
support this conclusion, and show that in the self-purifica- 
tion of rivers in tropical climates, the organic matter and 
nitrates are mutually destructive under the influences of 
bacteria. 

The circulation of nitrogen has now been followed along 
the main channel, through direct fixation of the free element, 
decay, and putrifaction, nitrification, and finally denitrification 
which completes the circle. 

Almost no attention has, however, been given to two side 
channels which tap the main current at one point, only to 
return to it at another. One of these is that x)ortion of green 
vegetation which obtains its nitrogen from the nitrates of the 
soil, builds them into the albuminous matter of its living 
structure, which, after death, is again returned to the soil to 
be again broken down by decay, and the successive bacterial 
processes of the main current. 

Before, however, the return to the soil is made, a portion, 
both of this vegetation, and of the nitrogen -fixing legumes 
have to pass the animal body. This vegetable albumen is 
transformed to a small extent into animal albumen, but the 
greater portion, over 90 per cent., is almost immediately 
rejected again in a simplified form, in the case of the higher 
animals, by the urine. In man and the carnivorous mammals 
this is mainly as urea ; among the herbivorous as hippuric acid ; 
and by birds, reptiles, and fishes mainly as uric acid. 

Urea is acted on very rapidly by many soil bacteria and 
converted completely into carbonate of ammonia; hippuric 
acid, though a more complex substance, is also broken down, 
at first into benzoic acid and glycocoll, and the latter again 
into carbonate of ammonia and water. Uric acid suffers the 
same fate through the instrumentality of soil bacteria, so that 
in all three cases the nitrogen excreted by animal^ finds its 
way back into the main current of the nitrogen cycle as 
ammonia, to undergo the further successive changes. 

It is evident, then, that the total amount of animal life is 
determined by the amount of combined nitrogen available for 
nutrition. Under natural conditionj there is no rt^ason to 
believe that the total amount of combineil nitrogen would 
tend to increase, i. e., that nitrogen fixation woidd be in excess 
of denitrification. On the other hand, with agriculture 
and its constant endeavour to increase crop production by 
creating conditions favourable to nitrogen fixation and 
unfavourable for denitrification, it appears most probable 
that the natural balance has been upset, and that the total of 
combined nitrogen in the world is probably on the increase. 
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Significant in this respect is the great extention of soil 
area during the last half century devoted to leguminous crops. 
It is, of course, impossible, as yet to estimate the extent to 
which nitrogen fixation is taking place tlirough the energy of 
free living soil organisms, under agricultural conditions, and the 
same holds also for denitrification. 

The few data to hand are for temperate conditions, the 
problem of the relation of soil organisms to crop production 
having, as yet, received no serious attention in the tropics. 


MECHANICAL TILLAGE. 

UY THE HON. FRANCLS WATTS, C.M.(f., D.Si., F.I.C\, F.C.S., 

Government Analytical Chemist and Superintendent of 
Agriculture for the LccAvard Islands. 

During the last two years, a very considerable amount of 
attention has been directed in Antigua, to (juostions connected 
with the more extended use of implements in the cultivation 
of the soil ; this has resulted in some iiiix)ortant movements 
and experiments of some cost and magnitude. 

Two firms have imported sets of steam-ploughing ap- 
pliances from Messrs. Fowler & Co., of Leeds. Although the 
work was started, in each instance, by experienced ploughmen 
employed by Messrs. Fowler, some diflieulties have been 
encountered owing to the peculiar eonditions. 

The advantages expected from steam ploughing are that 
deeper cultivation is possible, and consequently, the soil has 
a greater power of absorbing rainfall. Drought will, therefore, 
be the better able to be resisted, and the land able to be ploughed 
at the proper period, i.e., when in the best condition as regards 
moisture. The best cultural results may thereby be obtaiuetl, 
independent of tlie working animals of the plantation, which 
are busily engaged in crop time in hauling canes and in other 
duties, and so are not available for ploughing wlien, perhaps, 
it is most desirable that this work should be done. 

One set of steam ploughs was introduced on the Belvidoro 
estates. Here, owing to the peculiar character of the soil, 
coupled with an abnormally heavy fall of rain, the results 
obtained were far from satisfactory. Mr. A. St. G. Spooner, 
who has charge of these properties, has given the following 
notes on the work done : — 

‘ Our land is for the mo.st part a very heavy tenacious clay 
varying from brown to mouse colour, underlaid at a depth of 
from 8 to 18 inches by a yellowish clay subsoil of even greater 
tenacity and impermeability than the top soil. The lands are 
almost flat, so that great attention has to be paid to drainage. 
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LandH of this kind can really be only effectively brok(5n up 
when the land is dry : (the condition between wet and dry most 
favourable to their working never exists but for a very short 
time under tropical conditions). If worked when wet the soil 
gets ‘ plastered ’ and runs together again, and no cultivation of 
any value can bo done. When the soil is dry, it becomes so 
hard tliat no manageable team of oxen can t)lough it more than 
about 8 inches deep, and the work is very severer on the cattle. 
Twenty cattle and one plough average ^ acre ploughed per day. 

‘Th(^ land is divided by trenches about 18 to 20 inches deep 
into beds 15 to 25 feet wide, according to the heaviness of the 
land, and the cane rows run across these beds, the cane being 
planted in shallow furrows. The beds are made turtle -backed, 
so as to run the water from the cane furrows into the trenches 
in the case of rain falling at a greater rate than the land can 
absorb it. 

‘ In ploughing with cattle, the land is ploughed along the 
beds and parallel with the trenches ; so that the latter are not 
interfered with and only require a shallow re-trenehing each 
time the fields are cultivated. If heavy rains fall when the 
land is being cultivated, the beds being turtle-backed nnd the 
trenches open, the water can run off, and so cattles plougliing 
can generally be done in the wet season after croi). 

‘With such shallow cultivation as is possible with cattle 
ploughs, the land suffers severely from drought in a dry 
season, and as the subsoil is unbroken, undrained, and sour, 
and ctinsequently not jiermoated by cane roots to any extent; 
the root range of the eanc is a small one, and the only way of 
getting good crops lies in the liberal application of pen manure 
to inak(i the shallow feeding area of the crop as rich in available 
plant food as possible. 

‘ In wet weather it is impossible to weed this sticky land, 
and much damage is done to the tilth by the running together 
of the soib under the influence of the heavy tropical rains, 
so that almost as poor a crop is obtaini'd in a wet year as in 
a very dry one. In order to obtain deeper cultivation with its 
consequent advantages of a greater power on the part of the 
soil to absord the rainfall and to resist drought, it was decided 
to introduce the use of steam-ploughing machinery, and a set of 
implements and engines were accordingly obtained f r<mi Messrs. 
Fowler, of Leeds, England, after our lands had been reported on 
by an expert from this firm. Other results of deeper cultiva- 
tion would be the better drainage of the top soil, and the pro- 
vision of a more extensive feeding area for the roots of the 
canes, thereby rendering the crop less dependent on pen manure, 
which it is almost impossible to produce in sufficient quantities, 
and the application of which, as well as the raising, is a mat- 
ter of great expense. By the use of the more expeditious steam 
plough, too, it was hoped it would be possible to get through 
the whole of the cultivation in the dry months, when the oxen 
are employed in cane haulage. This would enable ni\ich earliei* 
planting to be done (a most important point on heavy land, 
where growth is slow, in a not too hot climate like that of 
Antigua). 
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‘ Oiir experiences have not been fortunate, mainly because 
we liave not had a sulticiently dry season, and also because the 
implements sent do not suit our conditions. It was not until 
August that the land was really dry enough for effective work, 
and then we fouuil that the land could only be ploughed across 
the beds, and that when an attempt was made to plougli along 
the beds, as with cattle ploughing, this could only be done as 
long as the plough wheels were both on the beds : as soon as 
one wheel was doAvn in a trench the plough at once went so 
deep that the engines could not pull it, and it turned up largo 
amounts of subsoil. It was, therefore, possible only to plough 
the middle of the beds, leaving half the land unploughed. Once 
the plough wheel got into the trench no amount of steering 
could get it out again Avith the implements Messrs. Fowler sup- 
plied, we had therefore no choice but to plough across the beds, 
and in doing this we of course ploughed across the trenches and 
filled them up. The work also had to be done very slowly for 
fear of breaking rope or plough. Thus, only about 4 acres 
a day could be done —about one-third of the amount of work 
that Messrs. Fowler’s expert told ns the ploughs would do. 
After these drains were filled up the land was subsoiled tAvico, 
at right angles, to a depth of about 2 feet. The land so broken 
lip looked very satisfactory, but this state of affairs did not 
last long. Heavy rains fell almost immediately after, and 
there being no possible means for the water to escape, the land 
simply filled u)) Avith Avater, and became for some time a bog, 
over which walking Avas impossible. The Avater lay in pools all 
over the surface, and the effect of the elaborate cultivation Avas 
practically all lost. We started and reclaimed this land by 
digging trenches 50 feet apart and 3 feet deep through it, with 
clay spoons at a cost of nearly seven times that of re-trenching 
cattle- ploughed land. Even after this, it Avas some time before 
Ave could attempt any further operations, and by this time the 
land Avas a dense field of Para grass. After the costly elimina- 
tion of this, the only thing to be done was to “ bank ” the land 
by manual labour, as the implement supplied by Messrs. Fowler 
was useless for its work oven in the hands of the ploughman 
Avhom they sent out. In digging these trenches there was not 
the least evidence of the land having been tAvico subsoiled ; it 
had simply set back to its original condition 

‘ Unless, therefore, land can be effectively drained doAvn to 
the bottom of the subsoiling, say, 2 feet deep, immediately after 
the cultivation has been done, and before heavy rains fall, the 
Avhole value of the .steam cultivation will be nil. The steam 
ploughman in charge of the plant seemed very doubtful 
Avhother any implement made by Messrs. Fowler could be made 
to take out trenches of this kind in .such heavy land. 

‘ Messrs. FoAvIer sent out an implement called a “ mole 
drainer ” to underdrain the land about 2-2J feet deep. I shall say 
nothing of this implement, as we cannot claim to have tried it 
fairly. It is claimed that in a clay subsoil it will make a per- 
manent drain and that open drains may be dispensed with. 
I have grave doubts whether it will prove of any use under 
our conditions. Steam ploughs have many things against them, 
and they are practically useless unless the land is very dry. 
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Under certain conditions, they will do excellent work ; but it’ 
they are not to be a constant source of anxiety, they must be 
handled by expert, intelligent and highly paid men who have 
been used to them for many years. They are most difficult 
things to work, except in very dry weather, and the delays 
from breakages, when spares may liave to be sent out from 
home, make it very risky to rejly on them entirely. They 
will not plough land covered with fresh trash, but will plough 
this land after the trash has Iain on it for about six months and 
become brittle and rotten. Until the difficulties of draining 
land subsoiled by them have been overcome, it is useless to 
subsoil, and if subsoiling is not done they have little or no 
advantage over ploughing by oxen, and are very much more 
expensive. Their right place would seem to be where large 
areas of land that do not require drainage have to be dealt 
with.* 

Better results have been obtained with the other set of 
ploughs introduced on the estates of Messrs. Du Buisson & Co. 
Here the soil is lighter and better drained than at Belvidere, 
but even here difficulties were experienced. Those in charge 
of the appliances suggest that many modifications are desirable 
in order to enable the implements to do good work. I am not in 
a position to discuss these suggested modifications in detail. 
They lie, however, in the general direction of the use of broader 
tires on the wheels of several of. the implements, in order to 
obviate the tendency to sink in soft soils ; in the strengthening 
of several parts ; the raising of the height of some of the frames ; 
the modification of some of the stearing-gear, and many similar 
points, doubtless of significance. Although Messrs. Fowler 
sent expert ploughmen to start the work, and these men did 
a considerable amount of ploughing, still it may be suggested 
that some of the difficulties may arise from the inexperience 
of some of the other workmen employed. This, however, will 
not account for all the difficulties. 

Under these circumstances, it seems possible that much 
time may be lost in correcting the difficulties owing to the 
fact that the makers and designers are at a distance from the 
places whore the implements are used and are unable to form 
a correct appreciation of tlie problems involved. Much more 
rapid progress, and probably some considerable business 
developments, would appear to be possible if the makers of 
the appliances could see their way to send out a skilled repre- 
sentative who would spend his time in visiting the various 
West India colonies, and observing the machines in operation. 

Despite those difficuit.^es, which I have emphasized in the 
hope that it may be possible to remedy them, there is »*eason 
to believe that steam ploughing and cultivating will l^ suc- 
cessful, and will solve many of the problems at present met in 
the working of the sugar estates. Deeper and more thorough 
cultivation at those times when the soil is in the best con- 
dition for treatment, the breaking of the subsoil as well as 
improved surface tillage should do much to increase crops. 
In countries of deficient rainfall much benefit may be expected 
to result from such a breaking up of the subsoil as would 



enable it to store up, and hold in reserve, that part of the rain- 
fall which is not immediately required. 

It has not been found possible to do satisfactory work 
with steam i)loughs when the trash from the sugar-cane lies 
on the soil ; this has therefore to be removed. Neither has it 
been found easy to apply pen manure in connexion with steam 
ploughing ; it is diflicult to turn in the pen manure in the 
process of ploughing ; it is also diflicult to get on the land 
in order to apply it after ploughing. An interchange of 
experiences of work in this connexion, would doubtless be 
profitable. 

MECHANICAL TILLAGE OP CANES ON THE LOUISIANA PLAN. 

A very important series of experiments on a large scale 
has been begun at Antigua by Messrs. Du Buisson Sc (/o. Seeing 
that hand-labour is slow, expensive, and at times diflicult to 
obtain, it was suggested that more efficient work might be 
done by introducing moclianical tillage on the plan followed 
in Louisiana ; and consequently, a member of the firm visited 
Louisiana in order to see how the work is done, and to consult 
13r. Stubbs with a view to introducing the methods into 
Antigua. Later on, one of the managers of the estates was sent 
to Louisiana to see the methods in operation, and to bring 
back with him a man skilled in the work, to superintend the 
experiments, and to bring such implements as Dr. Stubbs 
recommended, together with a supply of big mules suitable for 
hauling these tools. 

Work has been begun on a fairly large scale, and I under- 
stand that some 60 acres of canes will bo planted this season, 
on the Louisiana plan. This area is in several blocks situated 
in different districts. 

Briefly, the system consists first, in flat-ploughing the land, 
for which purpose either steam or rattle ploughs may be used ; 
then by means of mule ploughs, a bank is made much in the 
manner now commonly followed. The bank is repeatedly 
cultivated with a disc cultivator, and the furrows between the 
banks mth a cultivator having ‘shovels' or ‘gangs.’ These 
machines are drawn by a pair of mules, and the operator rides 
on the implements and guides the mules with reins. This 
work may be done early in the season, and crops of corn 
or peas may be grown on the ridges before the canes are 
planted. 

The system of draining is important. In the system at 
present in vogue at Antigua, deep .open drains are cut at short 
intervals at right angles to the banks and to the furrows of the 
ordinary cane cultivation ; those open drains greatly interfere 
with the use of implements for tillage, and impede the work of 
carting out the canes in crop time. In the Loui.siana system, 
on moderately heavy soil,* drains about 18 inches deep, 2 feet 
wide at the bottom, and 2^ feet at the top, are dug parallel 


*The dibtanoes between the drains and quarter drains may be varied 
according to situations and the character ot the soil. 
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Avith the ridges at every fifteenth ridge (75 feet). The practice 
has been ailopted of grooving grass on the sloping sid(\s of 
these drains in order to hold tiio soil in place. SlialloAV trench(^s 
known as ‘ (juarter drains ’ are opened at right angles to these, 
and so at right angles to the banks, at distances of from tiO to 
80 feet. These quarter <lrains are 2 fi*et wide and, in the first 
instance, about 2 inches deep. As work pi'ogresses these drains 
are slowly deepened, so that by tiie time the weeding of the 
cane crop is finished, they have been deepened to about 0 inches. 
These drains are cleaned out by means of a hand shovel after 
every cultivation. 

Pears were entertained that this system of draining might 
prove inadequate on heavy soils in conjunction with heavy 
tropical rain, but it is interesting to note that since thi.s work 
has been in progress, Antigua has been visited with oho of the 
heaviest deluges on record, the rainfall for the month of 
September having been from 18 to 22 inches (the average 
annual rainfall at Antigua is 45 inches), and I am informed that 
this system of dra,ining appeared to fulfil its functions 
admirably, even under the severe strain itientioned. 

In order that the cultivators may work, the canes are 
planted on the ridges, and not in the furrow as is now the 
common practice ; and, further, the system of continuous 
planting is being tried, i.e., the cane tops or cuttings are placed 
in a continuous row, each piece almost touching the other. The 
experiments are being Avatched Avith the greatest interest, and 
there is a good deal of speculation as to the chance of success 
of canes so planted. 

Soiiio minor difficulties present themselves : one is that the 
ploughs and cultivators cannot Avork through the trash if it is 
loft on the ground. Dr. Stubbs unhesitatingly recommends 
that it bo burned, but I am reluctant to encourage this, and 
recommend that it be removed and used for tlio making of 
pen maniiro. It would seem possible to erect field pons (hurdle 
pens) at convenient distances in and about the fields, and so 
encourage the making of nan titles of pen manure and com- 
post far in excess of the amounts now obtained. This side of 
the question received some attention Avhen the manuring of 
sugar-canes was under discussion. 

Some difficulty also lies in the fact that it is *iot easy to 
apply the necessary pen manure to the land ; if the manure is 
at all long or coarse, and is spread broadcast over the surface, 
it fouls the ploughs and impedes their AVork. On the other 
hand, it is troublesome and expensiA^e so to place the manure 
that it may be covered iu making the ridges. I undei’stand 
that experiments are to be made in the direction of obtaining 
short, Avell-rotted manure, if necessary by cutting up the trash 
and other material before putting it in the pens, and spreading 
the manure on the fields by means of mechanical manure 
distributors. 

It is recognized that these efforts are purely experimental 
and that the plans noAv in operation may require l}o be 
profoundly modified in order to obtain methods well suited to 
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local requirements. It will, 1 think, be generally recognized 
that these arc efforts in the right direction, and calculated to 
promote advancement and increased efficiency. Planters will 
therefore recognize, that they are indebted to the enterprising 
firm that is now conducting experiments for many valuable 
lessons. 

It may be urged that developments along these lines are 
likely to lead to agricultural elevation ; labour is calculated to 
be made more productive and efficient. If this is so, it must 
follow that it will become more skilled and better remunerated. 
If some labour is displaced, it will be that of an unskilled and 
poorly paid type, which may find better and more profitable 
employment in other directions. The increased production of 
sugar-cane, which may be looked for with the introduction of 
improved machinery, and the phenomenal growth of the cotton 
industry demand the employment of more and more labour ; 
indeed, it is suggested that the further development of the 
agricultural resources of Antigua may be limited by a shortness 
of the labour supply. Under these circumstances, the intro- 
duction of improved machinery, whether in the direction of 
manufactures or of field operations, is calculated to improve 
the position of wage-earners and elevate the labouring classes. 

These experiments, conducted in so thorough a manner and 
on so liberal a scale, appear to me to be worthy of the attention 
of a Conference of the present nature. It is too early yet even 
to indicate the chances of success, but it is hoped the experi- 
ments may furnish interesting material and a hi.story of some 
successes for discussion at a future Conference. 
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SELECTIVE CANE REAPING AT JAMAICA. 

BY MR. A. CHARLEY, Jamaica. 

The method of reaping or cuttirg canes that is usually 
adopted throughout the West India Islands involves the 
cutting of the whole field clean to about the level of the 
ground. Unripe canes are cut with those that are fully ripe, 
and all young suckers, many of which are of no value to the 
factory for sugar manufacture, are cut down to the ground. 
Canes that are, therefore, ratooned have to make an entirely 
new growth, whereas it is possible to save much plant growth 
in a field of canes when it is cut, by allowing the young suckers 
to remain untouched by the cutlass. These would continue to 
grow, or, at least, would hold their own throughout the dry 
season, and furnish a good start for the ratoon crop. An 
entirely fresh growth of suckers would not have to be dej^nd- 
ed upon. 

The method of selective cane reaping, as started by 
Mr. T. Campbell and myself in the year 1875, has resulted in the 
establishment of a system that is generally known as ‘ picking’ 
canes. This system is largely practised in the parish of West- 
moreland, Jamaica, and has given very good results. It is here 
briefly described in the hope that it may be of value to other 
growers of sugar-cane, especially in those districts where 
ratoon ing is generally practised. 

All full-grown, rpie canes are carefully selected and cut very 
low down at the roots ; especial care being taken not to injure 
the unripe suckers, as it is by these that the life of the field is 
sustained during the long dry months of the crop. The 
full-grown, ripe canes that have been cut out are then divided 
into pieces of about 4 feet in length and these portions tied up 
into bundles. Ten lengths of cane make one bundle, and 
fourteen bundles are thrown together into a heap. The heaps 
are made by the cutters in intervals through the field, where 
carts can gather them up and take them to the mill. The 
labourer is paid at various rates for cutting the canes and 
making these heaps. In Westmoreland, la. is paid for every 
twelve heaps, while in Hanover the labourers receive a wage at 
the rate of la. for every fourteen heaps. 

The labourers also carry all cane tops to the intervals in 
which the heaps of cane are made, so that they may be con- 
veniently carted away for use in planting or for fodder for the 
cattle. No carts are allowed to run on the fields, other th^n in 
the intervals, and no cattle permitted to graze or trample over 
the suckers that are left standing. 

It has , been found that by aulopting this picking of only 
full-grown, ripe canes, the roots appear to become stronger and 
to grow deeper in the soil, with the result that the suckers 
that have been left, develop better and give heavier crops of 
canes than xan be obtained from ratoons on fi^ds that have 
been cut cfean. By adopting careful ‘ picking,’ ratoons may 
profitably be grown for a period of from three to five years, 
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and the expense of planting large areas every year in plant 
canes is, thereby, avoided. 

It may be possible that Westmoreland planters by adopt- 
ing such a system, together with a judicious use of artificial 
manures, might obtain very profitable returns from ratoons. 

Fields that undergo inundation from river water and in 
which picking is practised have ratooiied well for thirty years. 
Nastd)erry piece on Masemure estate which is subject to innnda' 
tion from the Canaan River was planted in 18(55. It now yields 
1 ton of sugar per acre, and this yield is estimated to be more 
profitable than would be expected from yearly lenewal with 
plant canes, that would give about 2 tons of sugar [)er acre. 

On my estate Kew, in Hanover, tliat is subject to inundation 
from the Georgia River, it cannot be ascertained when 150 acres 
of canes were planted. The olde.st inhabitants do not reniember 
this area being planted, but it has been found that ratooning 
after ‘ picking ’ has given good results. 

As an experiment, at the request of one of my overseers, 
several fields of canes were cut clean, and all canes removed 
from them by carts, and cattle were allowed to graze over them 
in a similar manner to that now practised in the Vere district 
of Jamaica. 

The. results showed tliat the fields that were cut clean 
gave but light crops as ratoons, and it took them fully three 
years to come up to the standard of the remainder of the 
estate wliere ‘ picking ’ or ‘ selective cane reaping * had been 
practised, thus showing that the system briefiy described above 
is worthy of careful consideration at the liauds of sugar 
growers. 
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THE POLARIMBTRIC DETERMINATION OP 
SUCROSE. 

RY THK IION. FRANCIS WATTS, C.M.G. D.Sc., FAX'., F.C\S., AND 
11. A. TKMPANT, B.S< F.I.C., F.C.S, 

PART in. (THE CLERGET METHOD.) 

The following paper is issued as a continuation of the work 
in this connexion carried on in the Government Laboratory 
for the Leeward Islands. H. A. Tempany is in the main 
responsible for the details following herein. 

The Clerget method of inversion has for many years been 
recognized as the standard method for the accurate determina- 
tion of the sucrose content of sugars and sugar-house products. 

At the present day, the necessity for more uniform and 
accurate methods of sugar analysis is widely felt, and on every 
hand the more general employment of the Clerget method in 
sugar-house work is advocated. 

Though it is impossible, under existing conditions, that 
the Clerget method should find general employment in the 
ordinary analytical routine of factory control, in place of the 
simple direct measurement of the optical rotating power of the 
various substances handled, yet there can be no doubt that for 
all accurate work, the Clerget method is tlie best to employ. 

Various other processes for the determination of sucrose 
by in\ersioii have been proposed, e.g., tlie use of invertase, or 
the method of Lindet ; but none of these can as yet claim to 
have attained to a similar position to that occupied by the 
Clerget method. 

The lU’oc^ss as originally devised by Clerget was presented 
by liim tc- the Society of Encouragement of National Industry 
on October 14, 184ti. The following description of the original 
method is taken from Wiley’s Fi'inciples and Practice of 
Agricultural Analysis : — * 

‘The basis of the law rests upon the observation that 
a solution of pure sugar, polarizing 100' on the -ugar scale, 
before inversion, will polarize 44° to the left after inversion at 
a temperature of zero. The quantity of sugar operated upon 
by Clerget amount )d to 10*471 grammes in 100 c.c. of liquid. 
On the instrument employed by him this quantity of sugar 
in 100 c.c. gave a readin^^- of 100° to the right on the sugar 
scale when contained in a tube 20 centimeters in length. The 
process of inversion carried on by Clerget is as follows r — 

“ The sugar solution is placed in a flask, marked on the neck 
at 100 and 110 c.c. ; or if smaller quantities are ii.«ed, in a flask 
marked on the neck at 50 and 55 c.c. The flask is filled with the 
sugar solution to the first mark, and then a sufficient quantity 
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of strong hydrochloric acid added to bring the volume of the 
liquid to the second mark. The mouth of the flask is then 
closed with the thumb and its contents are thoroughly mixed 
by shaking. A thermometer is placed in the flask which is 
set in a water-bath in such a way that the water comes just 
above the level of the liquid in the neck of the flask. The 
water is heated in such a manner as to bring the temperature 
of the contents of the flask, as determined by the thermome- 
ter, exactly to 68% and at such a rate as to require fifteen 
minutes to reach this result. At the end of fifteen minutes, 
the temperature having reached 68®, the flask is removed 
and placed at once in another water-bath at the temperature 
of the room, to which temperature the contents of the flask 
are cooled as rapidly as possible. To make the polarimetric 
observation, a tube 22 cm. in length is filled with the inverted 
sugar solution by means of a tubulure in its centre, which 
serves not only the purpose of filling the tube but after-, 
wards of carrying the thermometer, by means of which the 
temperature of observation can be taken. If the sugar solu- 
tion be turbid, or contain any lead chloride, due to the previous 
use of basic lead acetate in clarification, it should be filtered 
before being introduced into the observation tube. The tube, 
being one-tenth longer than the original, compensates for the 
dilution caused by the addition of the hydrochloric acid in 
inversion. 

“ When reading, the bulb of the thermometer .should be 
withdrawn far enough to permit the free passage of the ray of 

light, and the exact temperature of the solution noted.” 

» 

It must be borne in mind that the successful application of 
the Clerget method depends on the rigid observance of the con- 
ditions for which the factor was determined. In the original 
method of Clerget only a little over 16 grammes of sugar are 
employed for 10 c.c. of concentrated hydrochloric acid. 

In Germany, it was customary for many years to employ 
the Ventzke normal weight of 26*048 grammes in 100 c.c. Mohr, 
with 10 c.c. of hydrochloric acid, and to use Clerget’s original 
factor. 

Various modifications of the process have from time to 
time been advocated, but the one that has gained general 
acceptance is that of Herzfeld.* 

This method is at the present time the standard one in 
Germany, and has been advocated for general adoption by 
the International Commission for uniform methods of sugar 
analysis. 

In this process 13*024 grammes of sugar are dissolved in 
70-75 c.c. of water, 5 c.c. hydrochloric acid are added, and the 
mixture is brought up to 68® C. in the course of five minutes, 
the solution maintained at that temperature for another five 
minutes then cooled down, made up to 100 c.c. at 20® C,, and 


Zeitachrift dea Vercina fur Buben Zucker Induatrie^ 1888, p. 707. 
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polarized in a 200-mm. tube. Ilerzfeld worked at a standard 
temperature ot* 20“ C., and at this temperature and under the 

above conditions he arriveci at the formula ^ 232*00 -t 

2 

for the sucrose content of the sample under (examination where 
S is Written for sucrose content, J) For difference between the 

1) olarization before and after inversion, and t for the difference 
between the temperature of the observation and 20" C. 

This result is very similar to that arrived at by Landolt 
earlier in the same year and the entire subject was re-investi- 
gated and reviewed by Bdrntrager in 1901.* 

Bcirntrager, after a large and com 2 )rehensive series of 
exx^orinients, conlirmed Clergct’s original factcjr for the condi- 
tions formulated by him, and also checked Herzfeld's results. 
Jle arrived at tlm ccmcluison tliat the best method to emjdoy 
was that of Herzfeld. 

In face of this and of tlie pronounce numt of the Interna- 
tional Commission, it would tend to appear that any further 
modification was unnecessary. 

At the same time, it must be boine in mind tliat tlie 
method of Herzfeld has not yet received gimeral acce23tance 
except in Cermany. Frecpiently, the fact tliat the factor to be 
employed dctiends entirely on the conditions of tlie exiierimeiit, 
is not duly recc^gnized, and this t^oint was brought home to the 
writers very forcibly some time ago, in connexion with an 
iiKiuiry into the ims.sible occurrence in cane juice, of some 
dextro rotatory substance other than sucrose, which neces- 
sitated the performance of a considerable number of Clerget 
invei-sions. 

Tn addition, it has always ap 2 >eared probable that a funda- 
mental objection to the method of Herzfeld has been that it 
necessitates tlie doubling of the polarimeter reading, and 
consequently of the \jX 2 >eri mental error. 

Furthermore, the method is of great inq^ortance in cane- 

2 ) roducing countries, whore the usual temperature is about 

80“ C., and this, coupled with the somewhat uncertain nature of 
our knowledge of the variation of the S 2 )eciiic rotation 

of acid solutions of invert sugar with temper: ture, give? 
sufficient warrant for further investigation of the 2 ^roblem. 

In attacking the problem, it was thought that it might be 
of interest if the inver^sion were performed Avith more dilute 
solutions of hydrochloric acid, it being held that if this were 
done, it should give more latitude in the performance of 
the detormi nation, as far as the duration of lieating was 
concerned. 

Under the conditions of both the original Clerget rnethoci 
and that of Herzfeld, the concentration of h]^ divoehloric acid 
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is relatively high, and if the heating is prolonged beyond 
fifteen minutes, reversion sets in, owing to decomposition of 
levulose. This results in the formation of substances either 
optically inactive, or with opticity differing considerably from 
that of levulose. Thus the determination is vitiated. 

The method finally adopted was to work on a normal sugar 
solution, and to perform the inversion on either 50 or 100 c.c. ; 
using a 50-55 or 100-110 double-marked sugar fiask. The 
amount of hydrochloric acid used was in the proportion of 
2 c.c. filming hydrochloric acid to 100 c.c. of normal sugar 
solution. 


EXPERIMENTS. 

Stigars employed , — A number of high-grade refined cane 
sugars were employed in these experiments, including 
a specimen of pure sucrose from Kahlbaum. Before use, thg 
sugars were dried in a desiccator, at air temperature, for 
twenty -four to forty-eight hours. 

The flasks used were standardized by the National Physical 
Laboratory. 

Polarimeter,—lL\\e polarimeter was a triple field instru- 
ment by Schmidt and Haensch, standardized for 17-5” C. 
Before performing the exj>eriments, it was cheeked by means of 
a set of quartz plates standardized by the Reichsanstalt Charlot- 
teuburg, and also by Professor H. W. Wiley, of the Bureau of 
Chemistry, U.S. Department of Agriculture, Washington. The 
results of the standardization are given below. 

Polarimeter lamp , — The lamp was a double- wick polarimeter 
lamp for kerosene, and in order to minimise variations of 
temperature during the taking of the readings, it was enclosed 
in a wooden case, a hole being cut in the case opposite the lens. 
Between the lens of the polarimeter lamp and the polarimeter, 
a piece of sheet glass was inserted in order to lessen still 
further the effect of direct radiation on the polarimeter. 

Polarimeter tubes . — The polarimeter tubes were jacketed, 
and a current of water at 30" C. was kept slowly flowing through 
the jacket during the taking of the readings, for by this means, 
it was found possible readily to keep the temperature of the 
solutions constant within i^jth. of a degree Centigrade. The 
experiments were all performed at a standard temperature of 
30" C. The solutions were made up and polarized at that 
temperature. 

JExperimental details and results , — In performing the 
experiments, 25*988 grammes of sugar* were weighed out, 
dissolved in distilled water and made up to 100 true c.c. at 30" 0. ; 
the standard temperature being attained by means of immersing 
the solution in a water-bath maintained at that temperature 
till the; solution had reached the temperature of the bath, and 
thin making up to the mark. This solution was polariz^, as 


A solution of 25*988 graiiunes sucrose in 100 true c.c. is of the same con- 
centration as 26*048 grammes in 100 Mohr o«c. 
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Stated above, in a 200-inm. jacketed polariructer tube, round 
which a stream of water at 80" C. was kept flowing ; 50 c.e. 
of the solution were then measured out into a 50-55 c.c. 
flask at 80" C. ; 1 o.c. fuming hydrochloric acid was added, 
a thermometer and a platinum stirrer were inserted in the liquid, 
and the whole was thoroughly mixed by means of the stirrer. 

The solution was then placed in a bath containing hot water, 
and in the course of five mimites raised to a temperature of 08 C. 
When it had attained that temperature, it was maintained 
sttwlily at it for a length of time, varying in individual 
experiments, of fifteen or twenty minutes. During the whole 
of the heating, the liquid was kept constantly stirred by 
means of the platinum stirrer, it being found that in this manner 
it was easily possible to avoid all variations of internal com- 
position of the li(|uid due to imperfect mixing of the acid and 
sugar solution. 

» Wlien the heating was complete, the inverted solution was 
cooled down to 80“ C., the thermometer and stirrer were washed 
into the solution with water at 80“ C. The solution was then 
made up to 55 c.c. at 30' C., and polarized in a 220-mm. 
polarimeter tube jacketed with water at 80“ C. 

Ill the results that follow, each polai'imeter reading recorded 
is the average of twelve or more readings by two observers : — 

Standardizatio7i of Polarimeter, 

Zero, mean of twenty readings ... -h *025^ V. 

Quartz plate true value ... ... .. -H 00 08 V. 

Polarimeter reading of quartz plate, mean of 

twenty readings .. ... ... ... + 07 025 V. 

Polarimeter too high ... ... ... -f- *005“ V. 


Quartz plate true value ... ... ... - 10*185“ V. 

Polarimeter reading of quartz plate ... - 10*142“ V. 

Polarimeter too low ... ... ... + *018“ V. 

To each of the average readings a correction is added for : — 

(a) expansion of the polarimeter tubes from 17*5“C., the 
standard temperature, and 80''C., at which the readings were 
taken. This is given by C = {*0000086 1) N, where C is the 
correction, t the difference between the observed temperature 
and 17*5°C., (in this case 12*5“C.), and N the polarimeter reading. 

(b) for the intluence of temperature on the quartz wedge 
of thesaccharimeter, viz:— Pol. = (14- *0014 t)N.,(Jobin’s formula). 

(c) in the case of the direct reading, for the influence of 
temperature* on the specific rotation of sucrose, viz Pol. = 
(1+ 0017 t) N. 

As already stated, the following series of readings is eacdi 
the mean of twelve readings by tw^o observers. 

As a mean of the ten serie.s of results, we arrive at the 
value 128*08 for the factor at 80"C., and for the conditions 
mentioned above. 

* See Waits and Ternpany. The Polarimetric Deteriiiiuatiou of Sucro.se, 
Part II, West Induin Bulletin^ Vol. VII, pp. 182-40. 
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Comidcration of results obtained, -\t will bo soon from tho 
above rosults, that tho use of more dilute? acid gives consider- 
ably more latitude as regards the time during which the heating 
is continued. In tho above results, the time, during which tlie 
solution was maintainod at varied, as will bo seen, froze 

fifteen to twenty-five minutes without materially affecting tho 
value arrived at. To investigzite still further the nuige 
of time during which it is possible (o maintain tho teznperatui'o 
at OS^'C., two more series <jf experiments were performed, in one 
of which the tompoi’ziturc was mziintaineri at 08"C. for ten 
minutes, and in tho other for thirty minutes. In both cases 
the process of heating up occupied five zninutes as usual. 


The following are the results obtained 

: — 



Corrected Corrected 
direct inverted 
reading, reading. 

Value 

for 

lOO’V. 

' Factor 
value. 

i 

. 1 

a. 5 minutes heating 1 
up. : 

10 minutesat 68 ’C.J 

90014 

— 27*870 

- 27*00 

' ■ 1 

127 00 ; 

' i 

! 

b. 5 minutes heating'j 

1 up. 

30 minutes at J 

00‘.j28 

27*770 

•27*91 

I 1 

127*01 

i 

i _1 

From those two 

results, it 

appeal’s 

that th(* 

i*eactioii is 


practically complete under the above condition in fifteen 
minutes starting from the cold, and that prolonging the heating 
till thii’ty-five minutes lurve elapsed from the time that tho 
hezitlng was commenced has little or no effect on tho 
determination. 


It may be pointed out thzit prolonging the heating to 
thirty minutes, under the conditions of the original method of 
Clerget or as Hcrzfeld’s modification, causes reversion to set in 
to a marked extent. 

In order to obtain a check on the above results and also 
a direct comparison with those of Herzfekl, and to endoavour to 
ascertain how far Her zf eld’s factor applied to tho higher tem- 
perature, 30*^0., an experiment was performed working with the 
same 'ipparii.tus and at the same temperature as above, 30^ C., 
but using Herzfeld’s method as laid down by him. 

In the experiment a normal weight of sugar was dissolved 
ill distilled water made up to 100 c.c., and polarized at that 
temperature ; 50 c.c. of this solution ivere then measured into 
a 100 c.c. flask, and 5 c.c. of hydrochloric acid, and 20 c.c. of 
distilled water added. The flask and contents were then 
brought up to 68^ C. in the ourse of five mi antes, and main- 
tained at that temperature for another live minutes, then cooled 
down to 30* C. once more, and the solution made up to 
JOO c.c. and polarized in a 200-mm. glass tube. 
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The following results were obtained ; — 


Mean direct reading ... ... --=• 99*4(12 

Correction for instrument and 

tube ... ... ... ... — -0*100 

Correction for effect of tenipei*ature 
Sucrose andciuartz wedge ... - +0*380 

Corrected direct reading ... 99*742 

Mean inverted reading ... ... ~ -13*751 

Correction for instrument ... - 0*043 

Jobin’s correction for <iuartz 

wedge ... ... ... ... - - 0*024 

Correction for tube ... ... = +0*002 

Corrected inverted reading ... = -13*032 

Corrected inverted reading 2 ... = -27*032 


Whence, factor for pure sucrose = 127*70. 

The factor arrived at by Herzfeld for a standard tempera- 
ture of 20*' C., is 132*0(i, aijd if this is calculated for 30" C., on 
the usual assumption that every 2' C. increase in temperature 
above the standard lowers the factor V V., we get, for the 
factor at 30'’ C., 127*00 — a result so close to that recorded above 
as to be in almost absolute ageeement with it. 

In order to effect a further comparison of the two methods 
and also to investigate the practical utility of the method 
detailed above, a determination of cane sugar in a sample of 
raAV sugar was performed by both methods. 

Two hundred cubic centimeters of a normal solution 
of muscovado sugar were prepared and clarified by mean.s 
of basic lead acetate using Horne’s dry defecation method. 
The clarified solution was polarized direct at 30°C. Two 
portions of 50 c.c. each of the solution were then taken, 
one was placed in a 50-55 c.c. flask, 1 c.c. concentrated 
hydrochloric acid added, and the solution brought up tt) 
OS^'C. in the course of five minutes, maintained at that 
temperature for fifteen minutes, then cooled down and made up 
in the usual way ; the other was placed in a 100 c.c. flask, 5 c.c. 
hydrochloric acid and 20 c.c. of water were added, the solution 
was brought up to 08°C. and maintained at that temperature 
for five minutes, then cooled down and made up. The solutions 
were made up to 55 c.c. and lOO c.c. at SO^C., and polarized in 
220 and 200 mm. jacketed tbbes, respectively. 

The results were as follows : — 


Mean direct polarization 

Mean inverted polarization 
(Herzfeld’s method) - 12*3 
„ „ (2) -24-6 

Factor 127*66 

Sucrose content per cent., 

" according to Herzfeld 88*25 


88*05 V. 

Moan inverted polarization 
as above ... -24*97 

Factor 128*08 

Sucrose content per cent. 88*25 


From this it will be seen that with careful working both 
.methods give identical results, and there can be no doubt th^t 
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by rigid adherence to the conditions laid down and careful 
measurement, a very high degree of accuracy is obtainable by 
either method. 


SUMMARY OP UKSULTS. 

For the method given above the following advantages are 
claimed 

1. The use of lower concentratit^ns of hydrochloric acid 
admit of greater variation in the time of heating. 

2. The making up of the solution after inversion to 55 c.c. 
and polarizing in a 220-mra. tube does away with the necessity 
of doubling the reading and thereby the experimental error. 

S. The making up of the solution to bulk after heating does 
away with the risk of vitiation of the results owing to concen- 
tration by evaporation, which must occur in Clerget’s original 
method in which the solution is made up to either 55 or 110 c.c. 
before heating. 

The above results emphasize the very great accuracy of the 
process as an analytical method, and the indiscriminate use of 
factors regardless of the conditions for which they were 
determined cannot be too strongly dei^recated, as detracting 
from the intrinsic accuracy of what is undoubtedly one of the 
most accurate processes employed in organic analysis. 

Thanks are due to Mr. R. H. Malone for much valuable 
assistance rendered during the carrying out of the exi^oriments. 
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JAMAICA BUM. 

. BY THK HON. H. H. COUSINS, M.A., K.C.S., 

Government Analytical and Agricultural Chemist, Jamaica. 

To deal with this matter in a manner adequate to its 
importance, and up to the standard of thoroughness to which 
the members of this Conference are accustomed in the treatment 
of the subjects brought before them, would involve a communi- 
cation of such length as to be beyond all reasonable limits on 
this present occasion. Subject to Sir Daniel Morris’ approval, 

I have in preparation another paper, for publication in the 
West Indian Bullet in, in which the general subject of rum is 
more fully dealt with, and a' summary of the outcome of the 
investigations that have been made upon it by the oflicors of 
the Sugar Experiment Station in Jamaica, together with 
a report prepared by the late Fermentation Chemist, Mr. C. 
Allan, B.Sc., of his observations during his three years’ study 
of the micro-organisms of rum, are presented. 

I now propose with your kind indulgence to attempt 
a brief description of the miscellaneous typos of sugar-cane 
spirit included under the generic name ‘Jamaica rum,’ and to 
illustrate this by submitting a series of typical samples for 
your examination. 

As in all special industries, we have our trade secrets in 
the manufacture of Jamaica rum, and it is notorious that the 
rum trade is one of the most jealous and unapproachable of 
business interests. 

It would not be fair, therefore, to attempt to disclose 
before such a gathering as this, any special secrets which it has 
been our lot to discover in the course of the investigations into 
the problems of rum manufacture, that have been made in 
Jamaica during the past three years. At the same time, I do 
not fear the competition of the other sugar-producing colonies 
with Jamaica in the manufacture of rum, and I am satisfied 
that the planters in this island have everything to gain, and 
very little to risk, by the fullest possible inquiry into all 
branches of the rurn industry. Jamaica rum is, to a large 
extent, the natural outcome of local conditions that are appar- 
ently unique, and it is not to be expected that the laborious 
and slow minutiae of a high-flavoured rum process could ever 
form pare of the industrial working of a large sugar factory 
in Cuba or in British Guiana. 

CLASSES OP JAMAICA RUM. 

To understand the wide differences in the quality of 
Jamaica rum, we must first recognize that there are three 
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distinct classes of rum produced in the island, each adapted for 
a particular market, and each judged by a different standard 
of excellence. 

To answer question— ‘ What is a good Jamaica rum V’ 
involves a second inquiry ; ‘ To what class of Jamaica rum do 

you refer?’ The three classes are as follows : — 

(1) Rums for homo consumption, or ‘ local trade quality.’ 

(2) Rums for consumption in the United Kingdom, or 
‘ home trade quality.’ 

(3) Rums for consumption on the continent, or ‘ export 
trade quality.’ 

Each of these grades of rum meets the requirements of 
a special market, and is judged by a different standard of 
quality. I would ])articularly urge that these three markets, 
being self-contained, do not compete one with the other, and 
that the idea that the producers of export (juality are thereby 
prejudicing the sales and commercial snc(?ess of the ‘ home 
trade ’ qualities is entirely without foundation. 

So far as I have been able to arrive at the facts, the 
commercial spheres of tlie three classes of rums are entirely 
distinct, and there is no reason to believe that the productio.’ 
of high-flavoured rums for blending on the continent is in any 
way prejudicial to the interests of the home trade Jamaica 
rums consumed in the United Kingdom. 

Each class of rum is entirely legitimate, and there is no 
reason whatsoever why the makers of different types of 
Jamaica rum should be jealous one of the other. Again, any 
competition between individual estates is also witliout reason- 
able basis. Unless an article is ijroducible in adequate quantity, 
and with sufficient variety of quality to enable the variable 
tastes of consumers to be catered for, no satisfactory trade can 
be developed. 

With regard to the export qualities, I have received the 
most convincing assurance that the danger of the future of 
this trade lies not in over- but in under-production. 

CLASS I. LOCAL TRADE QUALITY. 

The most sensitive barometer of the material iirosperity of 
the population of Jamaica is to be found in the Collector- 
General’s returns of the ivou dutie.*^ 

Those of you who visited Port Antonio on Saturday might 
have observed mural notices to the effect that ‘ rum ruins ’ 
— a statement which is not open to question when tlie rum 
consumed and the cubic capacity of the consiiiiicr are to any 
large extent in an inverse ratio, and in favour of the liquor. 

When we consider, however, that the local consumption of 
rum does not exceed three or four bottles per head per annum, 
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the Jamaican cannot be charged with ruining himself with 
rum to any great extent. 

From the point of view of the revenue and the adminis- 
tration of government, it is only to be regi*etted that our 
people are unable to afford the luxury of consuming three or 
four times as mucli rum as they do at present, so that a marked 
leduction in taxation could bo effected. While rum remains 
the wine of the country, so far as the lower oixlers in Jamaica 
are concerned, nothing is so striking to an observer of the 
habits of the upper classes, as the very large extent to which 
imported Scotch whisky (some of it very recent, very fiery and 
of very patent-still quality) has displaced rum. The high-class 
trade in old rums of delicate softened flavour, which were 
formerly so highly thought of by the planters and moneyed 
classes, has largely disappeared, and it would probably be 
most difficult to obtain a choice mark of an old rum, which has 
not been blended, from any spirit merchant in Jamaica to* day. 
Blends are the order of the day, and the public house trade is 
the chief field in which the local quality of rum is employed. 

For this purpose a light rum that will age or mature very 
rapidly is a great desideratum. These rums are mainly 
produced in Vere and St. Catherine, and are the result of light 
settings and a quick fermentation. The stills are heated with 
steam coils, and double retorts are used. 

The ether content of those rums varies from a minimum 
of 90 parts per 100,000 volumes of alcohol to about 300 parts. 
The bulk of this spirit would average from 180 to 220 parts of 
ethers. It will be noticed from the samples submitted for 
inspection that these rums have a delicate pleasant aroma, and 
when broken down with water yield a light type of residual 
flavour which is markedly inferior to that of the rums in 
Class II. 

The basis of flavour of these rums is principally due 
to acetic ether, while the characteristic flavour and aroma of 
each estate’s mark, appear to be due in every case to traces of 
the ethers of the higher acids, and, in a less degree, to traces of 
caprylic alcohol and other higher alcohols of an aromatic nature. 

CLASS II. HOME TRADE QUALITIES. 

These are sometimes alluded to as ‘ public house rums ’ 
and represent the class of spirit which is required for the 
use of the spirit trade in the United Kingdom as ‘Jamaica 
rum.* Owing to the strenuous efforts of Mr, Nolan, the 
protector of Jamaica rum in the United Kingdom, much 
interest has recently been shown by the retailers and consumers 
at home in genuine ‘ Jamaica rum.’ The rums of the class to 
which 1 now refer, and which constitute the bulk of the rum 
exported from Jamaica, represent the type of spirit which 
Mr. Nolan is seeking to advertise, and to protect from fraudu- 
lent adulteration, and from the competition of spurious Jamaica 
rum in the United Kingdom. 

It was at one time considered that an analytical standard 
of ethers could be fixed whereby a genuine Jamaica rum could 
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be differentiated from a patent-stili colonial rnm or a blended 
Jamaica rum* While, however, the best types of ‘ home trade 
rums ’ contain 300 to 500 parts of ethers, and the great hulk of 
the rum exi>orted from Jamaica is well above a standard of 200 
parts of ethers, there are certain marks of rum (and among them 
some of stout body and attractive quality) which are as low as 
100 parts of ethers. Excerpt in cases of gross adulteration, 
therefore, purely analytical evidence is not of much avail in 
deciding whether a rum be a genuine Jamaica rum or not. A pro- 
posal to prohibit the exportation of any rums below a standard 
of 200 parts of ethers was seriously considered by the planters 
last year, l}ut was thought to >)e unfair to individual estates, 
and eventually Avas abandoned. 

The formation of a Jamaica rum syndicate whereby 
a monoiioly of this article is sought by a corporation to enable 
a higher nrice to be obtained has recently been effected. If 
the syndicate can carry through its undertakings, an increased 
price to the retailor of Id. per bottle of genuine Jamaica rum 
would sutlice to secure the planters an additional iSd. iier gallon 
for their rum, and provide a fund of K8(),000 a year for adver- 
tising the merits of ‘ Jamaica rum.' 

I estimate that a capital of :£50(),000 is required to ensure 
the full operation of this scheme. It must be remembered that 
if a puncheon of rum be sold for £10, the British revenue 
charges amount to £75, and the c!or[)oration will require 
a capital of £85 before the iiuiicheon of I'um can be dealt with 
as a commercial article. A large trading capital to allow of 
credits to publicans and other customers would be necessary. 
If this enterprise could be floated by interesting a large number 
of retailers in the shares of the company, as was done by the 
Guinness flotation, it is reasonably certain that a great success 
could be achieved. 

The best rums for the home trade are made in Westmore- 
land, while some very fine rums are also pnxluced in Clarendon, 
St. James, and Trelawney, which fall in this category. 

These rums are generally produced by a slower type of 
fermentation than the local trade rums, and some of the best 
marks are produced in ground cisterns, and are slightly 
flavoured by the addition of some sour skimmings to the 
fermented materials. These rums are charaettu ized by a high 
standard of heavy residual body. These are mainly ethers of 
acids of high molecular weight. These acids are not producible 
from sugars, and are almost absent in rums other than Jamaican, 
which are produced from diluted molasses without dunder or 
acid skimmings, and disf filed in patent stills. Our investigations 
indicate that these higher acids result from the bacterial 
decomposition of the dead yeasts found in our distillery materials 
in Jamaica, and I am forced to the conclusion that the adherent 
yeasts in the old ground cisterns have a good deal to do with 
the fine flavour of many of these home trade rums. 

When in London recently in the office of the leading brokei 
who handles Jamaica rum, I was shown samples of the chief 
^ marks of home trade rums which were considered to set the 
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standard of quality. ‘ We do not want ethers, but a round 
rummy spirit,’ said this broker. I was pleased to find, however, 
that the marks selected as standards w^ore all of liigh ether 
content (from 300 to 450 parts of ethers). They had, however, 
a very good standard of heavy residual body, and the blend of 
flavours was both mellow and full. 

A trade expert in Jamaica, from whom 1 have obtained help 
on various occasions, writes mo : ‘ The earmarking of rum is to 
my idea a mistake, as any one with the least elementary knowl- 
edge of spirits knows that a blend is better than a naked spirit, 
always provided the blender knows his business.’ 

So far as the rum syndicate is concerned, there is no 
reason whatever why our Jamaica rums should not be blended 
one with another in order to get a round, full, and attractive 
blend ; and it is to be presumed that this would be necessary 
in the development of the bottling trade. 

The samples of home trade rums submitted have been 
selected from a largo number as repi*esentative of this class of 
Jamaica rum. As compared with the local trade rums, it will bo 
noted that they liave a stouter, fuller, and more fruity aroma, 
and that wlien broken down wdth water, the si>icy residual 
flavour is strongly marked. 

It was impressed upon me in liondon by the trade experts 
that the planters in Jamaica should recollect that, as the duty 
payable on rum in England was about eiglit times that of its 
value to the planter, it was a most serious matter for the 
buyers at home if any fault should be found with the rum after 
it had been cleared from bond. Points that required atten- 
tion were : (a) cloudine.ss on dilution ; (b) a burnt flavour ; 

(c) excessive obscuration. 

We have found the chief cause of cloudiness in Jamaica 
rums to be due to high settings, and such an intensity of 
bacterial action that higher alcohols are produced in excess. 
The charge of wines in the retort being inadequate to fraction- 
ate these impurities, they enter into the rum and cause 
cloudiness on dilution. To remedy this fault, insist on the 
distiller testing the spirit with water before accepting it as 
rum. All cloudy distillate should be set aside for high wines. 
The fermentation should then receive attention, and, if 
necessary, the vats should be limed to secure a clearer fermen- 
tation. 

The burnt flavour too, is common in the case of fire-heated 
.stills. It is frequently quite unnoticeable in the sample until 
it has been freely diluted with water. I am convinced from 
the results obtained at Shrewsbury estate in Westmoreland, 
that all home trade rums could with advantage be distilled in 
stills heated by a steam coil. Burnt rum should then be 
unknown. The fetish of the ‘ direct fire,’ that still lingers in 
the minds of Scotch whisky distillers has no basis at all where 
Jamaica rum is concerned, since any excessive firing results in 
a most serious injury to the spirit produced. 

As regards obscuration, there is now a demand for fully 
coloured rums (say No. 19 on Lovibond’s scale) with au obsqura- 
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tion not exceeding to IJ per cent, of f)roof npirit. This is 
readily attainable if care be taken in preparing the colour. 

(UwASS iJi. Exi»()riT thadp: quajjtv. 

Jamaica has long been famed for its rum, and a certain 
proportion of the cro]) has for very many years found its way 
to the markets of Europe. Thirty or forty years ago, a tiade 
^ in liigh-class di’inkiug rums was (!arrie<l on with the continent : 
and I recently interviewed in ilamburg a merchant Avho liad 
in former days done a good trade in choice marks of Jamaica 
drinking rums, lie beim^aned, however, that this trade had 
practically ceased since 1880, when the German Government 
raised tlie duty on Jamaica rums from a veiy low rate to the 
relatively high one that now (obtains, wliich is eciui valent to 
about 8.S. per lifpiid gallon, h'roiii that time tln^ entry into 
German> of Jamaica rums, suitable for direct consumption, has 
been made almost impossible. The low rates of excise on the 
domestic potato and grain spirits lender the competition of 
home trade (pialitios of Jamaica rums w it'll the German spirits 
out of the (piestion under iiresent conditions. 

To the Hrm of Kinkii tV: (V)., of Kingston and Bremen, and 
the enterpiising planters of the north side of the island, 
belong tile credit for* having met this obstructive tnrilf by the 
development of a eonsideralile, trade in liiglidlavoured rums, 
of such remarkable blending power that tliey could stand the 
high im[)ovt duty, aud yet be utilized by the German blenders 
for producing a blended nun capable of competing with local 
distilled spirits subject to a merely nominal excise. 

it is no exaggeration to say that to this enterprise alone 
is due tile survival of the small estates on the north side, 
despite their great disadvantages as sugar-producing estates 
under the stringent conditions of the sugar market during the 
])ast ten years. There is much umeasonable prejudice against 
this industry among phinters wiio are interested in home trade 
rums; and it has often been suggested that these high-llavonred 
rums are merely adulterants, and gain a profit at tiie expense 
of the genuine common ciean drinking rums. 

If these rums were used for blending with silent spirit in 
the United Kingdom, to produce blends that ^'^ere sold as 
Jamaica rum, there would be some ground for this view ; but 
so far as evidence c.an be obtained, it would appear that these 
rums are all used on the continent, aud are not in competition 
with home trade rums at all. 

As the only discrimination in the United Kingdom against 
our colonial spirit is the surtax of \d, [u i gallon, there is no 
adequate inducemont to the blenders to use high -flavoured 
rums at high prices for the English market. 

The evidence of Mr. Steele, C.B., and of the official statistics 
of the German importations of Jamaica rums, all indicate that 
our high-flavoured rums, even when sold in London, or shipped 
to buyers in London, eventually pass on to the continent either 
in the original puncheons, or as vatted rums. 
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Thefc*e export riiins are commonly known as Gorman- 
flavoured rums in Jamaica, and are produced by a ])r()ceRS that 
could only be adopted on a small estate with a relatively 
enormous distillery capacity. Instead of thirty hours’ fermenta- 
tion, as ill the case of a Demerara or Trinidad rum, these 
German-flavoured rums demand a fermenting period of fifteen 
to twenty-one days. 

The yeasts at work are of the fission type entirely, aiul*' 
the whole process is operated under intensely acid conditions. 
It is remarkable that these fission yeasts should be able to 
attenuate a liquor with an acidity of 3 per cent., while the 
oval budding yeast may be paralyzed with an acidity of less 
than one-fifth of this amount. 

These flavoured rums contain, as might be expected, 
a relatively high proportion of ethers. Some makes are as low 
as 600 or 700 parts of ethers, but are, as a rule, relatively rich in 
heavy-bodied ethers, and are jiossossed of great stretching 
power. 

The finer (lualities contain some 1,000 to 1,200 parts of 
ethers, and occasional samples may even attain a standard of 
1,500 or 1,600 ethers. We have found that about 97 jier cent, of 
these ethers are acetic ether, about 2 per cent, consist of butyric 
ether, traces of formic ether may be present, and from J to | 
per cent, of the total consists of heavy ethers derived from 
acids of high molecular weight. 

It is upon this small trace of heavy ethers that the chief 
character, and, indeed, the eommereial value of a high-flavoured 
rum depend. 

As a rule the presence of high ethers is also associated 
with that of higher alcohols of a peculiar spicy and attractive 
fragrance. 

Were these rums merely dependent on acetic and butyric 
ethers for their peculiar value, it is obvious that our trade 
would be at the mercy of any and every competitor. 

The higher ethers, however, have such an intensity of 
aroma and flavouring power that they entirely dominate all 
other constituents ; and the more we study the chemistry and 
the manufacture of German rums the more convinced do we 
become of the great difficulties in the way of reproducing tliem 
at will. 

No two estates produce the same character of flavour. The 
differences are due to the variation in the bacterial flora, and 
these again are dominated by the differences in the composition 
of the material fermented, and the conditions under which it 
exists. 

This manufacture is i)eculiarly precarious and erratic, both 
.as to yields and to quality of iiroduce. It is no unusual thing 
to find successive batches of rum from the same estate, appar- 
ently produced under identical conditions, varying in value 
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from 8«. to is. per gallon. When the com])licated process is 
studied, and the entire absence of all rational control is realized, 
it is only surprising that the results are not far less uniform 
than they are. 

The trade in these rums puts a high premium on the 
judgement of the buyer, and the science of rum smelling is 
found ip its highest refinement in the valuation of high- 
flavoured rums. To attain a high measure of efiiciency, long 
training and experience are necessary. A delicate or highly 
sensitive nose is not so necessary as a faculty for the memory 
of smells. A good flavoured rum presents to the sense of smell 
a blend* of various distinct types of smell in a proportion that 
is both attractive and satisfying to the trained nose. 

An analytical faculty must be developed whereby the 
ingredients may be sorted out, and approximately appraised by 
the trained nose under various headings. 

Thus a good standard of acetic ether, associated as a rule 
with a high standard of ethers and intensity of flavouring 
I)ower, is appraised under the heading ‘ pepper * or ‘ rasse,’ 
that is, breed. This is best appreciated when the spirit is 
smelt before being diluted. J^utyric ether gives a delicate 
fruity flavour, and rums deficient in this ingredient are 
sometimes described by brokers as ‘ stalky.’ 

Homologues of caxn'ylic other are apparently the con- 
stituents of the pine-apple flavour ; while ‘ fruit ’ and ‘ butter ’ 
are other characteristic types of smell that reside in the heavy 
residual ethers. 

The heavier ethers are more readily appreciated when 
the rum is diluted with an equal volume of water. This 
dilution at once reduces the vapour tension of the acetic 
ether, which then becomes greatly reduced in pungency, while 
the heavy oily ethers come out and assert their remarkable 
predominance. 

We must regard the acetic and butyric ethers merely 
as media for the conveyance of the heavy smell of the 
residual ethers, and as being of very secondary importance in 
themselves, although constituting 99 pei* cent, of the total 
ethers in the rum. 

The chemists present will, I think, concede that the 
chemistry of the residual and characteristic flavours of 
these rums is a matter of very serious difficulty to investi- 
gate, owing to the extremely minute proportions in which 
these intensely aromatic compounds exist in the rum. 

I will now circidate for your examination a series of 
samples of German-flavoured rums illustrating the various 
types at present being produced in Jamaica. 

The blenders on the continent would purchase live or six of 
these different rums, and blend them into a general purpose 
mixture, capable of being blended with silent spirit to give 
a blended rum of attractive style, quality, and flavour. 
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It would appear that the bulk of the so-called rum 
consumed on the continent of Europe is prepared from artificial 
essences, and that the trade in ‘ Kunot rum ’ has been detrimen- 
tal to the interest of tlie Jamaica high-flavoured rum. The 
experiment station has been experimenting — with some success 
—in the direction of increasing the blending value of these 
rums so tliat tliey can compete on more equal terms with the 
sophisticated ai'ticle oti the continent. 

An experiment has been carried out at Hampden estate in 
8t. James to test this matter, and although the commercial 
results are not yet complete, we liave every reason to believe 
that in the direction of increasing the blending power of our 
(lavoured rums jiiust lie the future of this industry. 



WEST INDIAN AGRICULTURAL 
CONFERENCE, 1907. 

(continued.) 


CACAO INDUSTRY. 

The cacao industry of the West Indies ranks second in 
iinporoance to that of sugar, the exports in 1905-0 being valued 
at about £1,400,000. Cacao fcirins iDractically the sole crop of 
Grenada, and in Trinidad is worth about double the value of 
sugar. It is also an important industry in Jamaica, St. Lucia, 
and Dominica, while in St. Vincent it is one of the crops that 
has received attentioi* in connexion with that colony's land 
settlement scheme. 

The botanical establishments have played an important 
part in the remarkable progress that has been made with this 
industry, and in an article on the ‘ Cacao Industry in the West 
Indies’ in the Went Indian Bulletin (Vol. V, pp. 172-7), it was 
pointed out that from the Botanic Stations at Dominica, 
Montserrat, St. Lucia, St. Vincent, and Tobago, no fewer than 
20,608 cacao plants had been distributed during tlie year 1902-3, 
and 29,874 in the year 1903-4. 

The Imperial Department of Agriculture has paid con- 
siderable attention to the cultivation of cacao, and manurial 
experiment plots have been maintained in Grenada, St. Lucia, 
and Dominica, and what may be called the sample plots of 
cacao have been cultivated at the expense of the Department. 
These have become the central points for giving information 
to cultivators in the district, and should prove of value in 
bringing about an improvement in the quality of the product 
shipped, by demonstrating and encouiuging better methods of 
cultivation and preparation. 
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A brief review of the results of the experiments is here. 
given by the officers directly connected with them. 

RESULTS OF THE REGENT EXPERIMENTS 
WITH CACAO IN THE WEST INDIES. 

GRENADA. 

The following paper on the results of plot experiments 
with cacao in Grenada has been prepared by Mr. R. D. 
Anstkad, B.A., Agricultural Superintendent, Grenada : — 

In Grenada, experiment plots of cacao are of two kinds, 
distinguished, for the sake of reference, by the terms ‘ experi- 
ment plots ’ and ‘ experiment stations.’ 

The experiment plots, as was explained at the last 
Agricultural Conference {Went Indian Vol. VI, p. 60), 

are each about 1 acre in extent and are chosen from land, 
near the public roads, belonging to peasant proprietors. 

The experiments carried out upon these plots are conducted 
by the Imperial Department and are designed to run foi* 
three years, the cost of them being defrayed from Imperial 
funds. 

One series of these plots has completed its three -year 
course, and at present a fresh series, chosen on the same plan 
but in different localities, is nearing the end of the first year. 

The results obtained by means of these plots are highly 
satisfactory. The Agricultural Instructor uses them as a ren- 
dezvous wlien he is in the district, and as demonstration plots. 
Here he is able to meet the peasants and to show them how 
agricultuial operations such as forking, drainage, and pruning 
should be carried out, and how manures should be applied. 

Considerable interest has been shown in tlie plots by the 
neighbouring peasants, and the operations carried out upon 
them are imitated to an encouraging extent. The plots are 
originally chosen in poor areas anti where trees have been 
considerably neglected, in order that the benefits of scientific 
treatment may be the more marked. A good crop serves as an 
excellent object-lesson to all cultivators of cacao, and indicates 
how the most satisfactory results are to be obtained. Prom 
one plot, of an area of 1 acre, this year, for instance, the 
owner has picked two-thirds of the total crop derived from 
5 acres of land. 

With regard to the actual results of the experiments, 
figures are kept as accurately as possible, and published from 
year to year in the Annual Report of the Botanic Station ; but 
from a purely experiment point of* view, and as a means of 
obtaining accurate numerical results, the second class of 
experiments —the ‘ experiment stations,’ — should afford better 
opportunities than the experiment plots, since they are on 
a bigger scale ami are run more on estate lines. 

These experiment stations are established on large estates 
and consist of not less than 5 acres, or 1,000 trees. The cost of 
the experiments is borne by the owners, the Imperial Depart- 
ment supplying scientific advice as to the experiments and 
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the manner in which they should be conducted. Thesii stations, 
of which there are at present five, have become very po^ndar, 
and next year a number of others will be started. 

The result of establishing them has been to make* the 
larger proprietors take a lively interest in scientific experi- 
mencs carried out on their own estates — experiments designed 
to answer (questions and solve pr"*blems (?oniiecte<i with tJieir 
own soils and conditions. 

It is as yet too early in the* history of these experiments 
to be able to give with any confidence numerical rosidts, but 
two facts are already apparent; firstly, that cacao grown on 
the heavy red clay soils of Grenada responds (piickly and 
liberally to applications of lime: secondly, that pen manure, 
when applied in heavy dressings and thoroughly and det^ply 
forked in, is of considei'able value and gives results that 
compare very favourably with mineral and chemical fertilizers. 


DOMINICA. 

KXI»KHIMI]NT.S IN TllK MANURING OK ( AUAO. 

The Hon. Kran( ts Watts, C.M.Cb. D.Sc., etc., has prepared 
tile following brief paper, emboilying the results of manurial 
experiments that have been conducted with cacao at 
1 iominica : - 

The experiments which have been carried on in manuring 
cacao at the Botanic Station, Dominica, by Mr. Jones and 
myself hav^e afforded some interesting and important residts. 
Thej^ v’ere begun in 1900 when a plot of about ly acres, oceupied 
by trees about ten years old, was divdiled into live plots for tlu‘ 
purpose of manurial experiments as b)lIows : - 


No. 

Letter on 

No. of trees 

Manure. 

Station plan. 

jier plot. 

1 

C. 

84 

I 

No manure. j 

2 

« 

A. 

87 

Basie phosphate, 4 (!wt. 
per a(*re. S..iphate of 
potash, li cwt. per acre. 

8 

B. 

' 

1 

10 

Dried blood, 4 cwt. per 
i acre. 

1 

1 K. 

\ 

81 

Basic phosphates 1 ewt. 
per acre. Sulphate of 

potash, 1 .1 cwt. per acre. 

' Dried blood, 1 (*,wt. 

5 

1). 

39 

1 Mulcheti with grass and 
j leaves. 



YIKLD OF WET OACaO IN POUNDS. 


182 


The results obtained during the past four years are briefly 
set forth in the following table 
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As 100 ft), of wet cacao are found to yield 42 11>. of dry cacao, 
and as the trees are planted about 18 feet apart, or at the rate 
of 184 trees per 'acre, approximate caleulatic ns may be niade 
as follows^ : - 


YIKIJ) PER ACRE IN 1900. 


; ! 

Dry cacao. Gain over j 
Pounds iio manure' 
pel* acre, in ])onnds.| 


Value of increase • 
over no manure 
at Od. per lt>. of 
dried cacao. 


('ost of 
manure. 


Gain by 
manur- 
in^^ 


1. 

K238 


- s. 

d. 

s. 

d. 

s. 

d. 

2.1 

1,160 

78 

- 39 

0 

45 

3 

-84 

3 

3. 

1,480 

248 

+ 124 

0 

36 

0 

+ 88 

0 

4. , 

1,722 

184 

+ 242 

0 

81 

3 

+ 160 

4 

5. ! 

2,191 

953 

+ 470 

6 

00 

0 

+ 416 

6 


These residts liave been fully discussed in the Report of the 
Botanic Station, Dominica, 1905-6, and the notes have been 
reprinted in the West Lidinn Bxilletin (Vol. \TI, pp. 201-12) : 
it is therefore, not proposed to di.scuss them at length here, 
but merely to dwell on the salient points. 

The experiments sliow that it is profitable to use manures 
to cacao trees and that nitrogenous* manures are valuable; 
the use of ])hosjjliate and potasli without nitrogen does 
not appear to be particularly beneficial as shown by com- 
paring plots Nos. 1, 2, and 3. The results to be obtained in tlio 
future from plot 2 are awaited with interest. Comparison of 
plots 3 and 4 demonstrates the fact that potasli and phospliatt^ 
are useful and profitable when used in conjunction with 
nitrogen, but the experiments do not show whether both of 
these are necessary. 

The most striking and profitable results liave been obtained 
from the use of mulchings of grass and leaves, the gains from 
which have been phenomenal, and 4ire such as deserve the care- 
ful consideration of planters. 

As stated in the reports, the mulch is applied once a year ; 
it is spread evenly over the surface and is allowed to incorpor- 


♦ Dried blood i« used as the iiitrogenou.s manure : it would seem desirable, 
on general grounds, to use nitrogenous manures of a slowly available 
character. Amongst those suitable may be .mentioned cottoH'Cake pieal, 
tankage, and similar substances. 
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ate itself with the soil by natural aKeneios ; it is not buried or 
forked into the soil ; the thickness of tlie mulch, ev(‘u wlien 
freshly applied, rarely exceeds 1 incli. 

The soil between the trees has not been dnj^ or forked tor 
a number of years ; but, under the acition of the mulch, it is 
improving in condition and appears to be in excellent tilth. It 
is a matter for consideration a('d experiment whether this 
complete absence of forking or other tilling can be permitted 
to advantage on other soils. I am inclined to think that it may 
be to a larger extent than is commonly supposed, provided 
that mulching is thoroughly carried on. 

In young cacao fields, a good deal of mulching material 
may be obtained by the careful use of the grass and weeds 
growing between the young trees. These weeds must be care- 
fully managed so as to avoid injury to the cacao trees, around 
which clear spaces should be carefully maintained ; the weeds 
should be cut down at freciuent intervals and either allowed to 
lie as a mulch on the surface, or be lightly bni'ied. The space 
between the trees should be forked or otherwise tilled occasion- 
ally, as circumstances may determine ; out I believe it will be 
found that, as the trees cover the ground ami the roots extend, 
cultivation will become less and less necessary if mulching is 
properly attended to. 

In places where the rainfall is deficient, there may be 
some danger that a growth of grass and weeds on the open 
spaces between the cleared spaces around the trees may cause 
undue drying of the soil. This point would require to be care- 
fully watched by the cultivator. 

^^^hen the cacao trees have so covered the land that an 
insufficient (piantity of vegetable matter for mulching is pro- 
duced upon it, it becomes necessary to bring material from 
outside. In many cases this presents no serious difficulty, for 
in i3laces like Dominica there is an abundance of forest and 
waste land from which grass and bush can bo collected. In 
other places, it ma\ be desirable to consider the question of 
growing suitable material for mulching purposes. 

The results reported, appear to indicate that the cacao crop 
of Dominica, to which the experiments more immediately apply, 
may be very largely increased by the very simple expedient of 
mulching. The increase may be expected to add a very large 
sum to the revenues of the cacao fields in the islaiul, and there 
is reason to suppose that the methods indicated ihay be widely 
applicable in West Indian cacao cultivation. 

The experiments on these plots are being continued. The 
results for the current y».:vr, whicli will terminate on June 80, 
1907, show promise of being equally interesting, and the yield 
of the mulched plot is expected again to be in excess of that of 
the others. 

Other manurial experiments with cacao in Dominica are 
not yet sufficiently advanced to admit of conclusions being 
drawn from them. In experiments relating to trees it is 
necessary to carry on the work for a number of years before 
reliable results can be obtained. 
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Those interested in tliese experiments are referred to 
Annual Reports of the Botanic Station at Dominica, to tlic‘ 
articles in the West Indian Bulletin (partitnilarly to the artiel(> 
on the Maiiurial Value of Weeds in Cacao and Lime Orchards 
(Vol. V, pp. 287-8), and to tlie summaiy of the results of 
Mauurial Experiments with Cacao in Dominica, reprinted from 
the Botanic Station Report (Vol. VII, pp. 201-12). 

VARIETIES OP ( ACAO. 

The following paper by Mr. Joseph Jones, Curator of tlie 
Botanic Station, Dominica, contains information in respect to 
different varieties ot cacao, and experiments tliat have been con- 
ducted in grafting cacao at Dominica 

Those who have read the history of cacao cultivation in 
the West Indies cannot fail to have noted the diflicnlties of tlie 
early growers. We are told how the early cacao grovels in 
Trinidad and Jamaica were struck by ‘blasts,’ and ruin 
followed. 

The variety of cacao first grown was the Criollo, the best 
kind, but very susceptible to any adverse conditions. We are 
further informed that thirty years after the blight had 
destroyed the cacao in Trinidad, hardier varieties bearing an 
inferior quality of cacao were introduced, and succeeded 
admirably. These varieties were the Porastero and Calabacillo, 
which to-day are cultivated so largely in the British West 
Indies. 

At the present time Criollo cacao only ajipears to be grown 
on any scale in favourable localities on the mainland of Central 
America. Its produce is of the liighe.st quality, but the tree is 
delicate, and the yield per tree is low. Tliis is compensated 
for by 'the high prices which this variety fetches. 

From time to time attempts have been imule to grow 
Criollo cacao in Dominica, but success lias never followed any 
of them. Planters who have tried to grow it expres.'^ regret 
for what experience teaches them was wasted effort. 

The growing of the Porastero and Calabacillo varieties of 
cacao in the West Indies has been a great commercial success. 
Although the beans are inferior and, in the Calabaidllo, extreme- 
ly bitter, there is still a great demand for it, and it pays to 
grow. Cacao growing to-day is one of the soundest industries 
in the West Indies, from the commercial side; but from a plant 
improvement point of view, cacao may be said to be a story of 
defeat. 

Commencing with the best kind, the planter has been 
forced back upon the Porastero variety, a hardier type yielding 
a lower-grade produce. Very large plantations of this exist 
to-day, but the variety appears to be weakening. Investiga- 
tions made by scientists, at the instance of planters, have 
shown how numerous are the enemies of the cacao tree. 
Several of these diseases have been described and their serious- 
ness has been pointed out. One or more of tliem may become 
virulent at any time and inflict great loss on planters. The 
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ravages canned by the ‘ Witch Broom ’ disease in Surinam must 
be fresh in the memory of all interested in these matters. 

Some planters now grow the Calabacillo variety alone, on 
account of its hardiness and freedom from disease. ' Tliose who 
know by experience how harassing is the presence of th(i 
‘ canker ’ and kindred diseases in a jdantation will understand 
why planters prefer hardy trees and a low-grade i)roduce, to 
delicate trees bearing liigh-grade pioduce. 

The cacao grower has, by a variety of circumstances, been 
forced backwards, and it now behoves him to take steps to win 
back a i)ortion of the position that lias been lost. 

The method of propagating cacao is the same to-day as 
always practised. Good pods from trees showing some desir- 
able fpiality arc usually selected and sown. Such seedlings if 
planted under good conditions commence to bear in five or six 
years and rea(*h their prime wlien twelve to fifteen years old. 
Owing to cross-fertilization very few are exactly like the 
parent, and seed from one Forastero tree will ])roduce plants 
of the Forastero type and all its sidj- varieties. It is due to 
this fact that it is not possible* to take full advantage of trees 
foi' propagation purposes that sometimes apiiearin plantation.^, 
and are known by theii* hardiness, freedom from disease, and 
good bearing (lualitics. 

HUDDING AND GRAFTING OF CAC AO. 

It is iniimrtant that tvhen trees showing desirable cjualities 
have been noticed and have been tested for a number ot years, 
tbos^’ types should be fixed and pei jietuated. This can be done 
by budding and grafting. 

The Botanical De[)artment of Jamaica has shown that the 
budding of cacao can be done under ci'rtain conditions. The 
Botanical Department of Trinida-d recommended the grafting 
of cacao some years ago. 

Experiments conducted at the Dominica Botanic Station 
show that grafting cacao by approach can be fairly easily car- 
ried out. A tree of a goo<l type is selected, and rougli stages are 
erected round it at varying heights, in such positions as to be 
able to obtain a maximum of young slioots to graft on the 
stocks which have already been grown in nurseii - s in bamboo 
pots. The pots are placed on the staging, young shoots of the 
cacao tree of the same age and thickness as the stocks are care- 
fully denuded of tiieir leaves at the point wdiere they are to be 
fitted to the stocks, a portion of the bark is removed w ith a sharp 
knife from both scion and talk, and the two are gently but firm- 
ly bound together with garden tying. A small piece of bark is 
cut from the stem of the .scion below the graft so as to make it 
more dependent on the stock and to hasten the union. In short, 
it is simply the well-known system of grafting mangos by 
approach, applied to cacao. 

At certain seasons, with good healthy stocks, cacao can be 
grafted in six weeks, but the average time may be placed at 
about ten weeks. The plants must be watered daily. When 
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ready to be taken off, they may be planted in the field at once 
or may be removed to a sliady nursery and watered daily until 
tlie time of planting. 

At pjresent the only stock.s available are the Calabacillo 
and strong Forastero kinds. Theobroma bicolor has been tried 
as a stock and iias failed, ft is posible, if the known species 
of Theobroiiui could be brought together, that one or more 
might prove hardier than Theobroiaa Cacao, and at the 
same time, suitable as a stock on which to graft the commercial 
kinds. 

It will of course he more costly to plant a field of cacao 
with grafted than with seedling plants, but the advantage 
should rest later, with the grafted plants. Nothing should be 
used for })ropagation but prolific, well-tried kinds, that have 
shown themselves resistant to the diseases now prevalent in 
cacao plantations. Some of the advantages that should be won 
by this method may be stated below : 

(1) A planter would be able to grow fitdds of plants of 
one selected strain, the beaus of which would recpiire the same 
degree of fermentation. 

(2) It would be possible to propagate disease-resisting 
varieties. 

(8) Grafted plants, well cared for, should fruit earlier 
than seedlings, thus giving a (luieker return on capital 
invested. 

(4) The return per acre should be increased by the 
selection of prolific types. 

(5) The effect of grafting may tend to dwarf the plants. 
This would be an advantage in islands which suffer from much 
windy weather. 

(6) The growing of grafted selected cacao combined with 
intensive cultivation would be the high-water mark of .success- 
ful cacao cultivation. 

Over 200 grafted i)lants have been taken from two selected 
trees in the Botanic Station. Sixty have been f)lB«nted in the 
gardens. These will be carefully watched and the results 
recorded later. A number of these are the Alligator cacao 
{Theobroma pentagona) worked on Forastero stocks. 

On estates where the area of cultivation is being increased 
each year, the system mentioned above should be tried. It 
should be a recognized part of estate work to propagate by 
grafting the best strains of cacao. • Botanic Stations cannot in 
this instance supply large quantities of plants, because cacao 
plants in bamboo pots cannot be conveyed long distances by 
road in islands like Dominica, without considerable expense, 
and probable injury to the plants. Intelligent youths 
should be trained to carry out this work, as has lately 
been done at the Botanic Station, Dominica, for a manager 
of an estate in the country. He remained for a few weeks, 
and has now returned to do good work in this direction, it is 
hoped, for his employer. 
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ST. T.UCIA. 

CACAO KXPKRIMKNT PI OTS. 

The following? brief account of the cacao exijerimeiit plots 
at St. Lucia was prepared by Mr. J. C. Moork, Agricultural 
Superintendent, and gives a summary of the results that have 
been obtained in that island : - 

In St. Lucia, three I -acre cacao experiment plots, main- 
tained by the Imperial Department of Agriculture, have success- 
ively demonstrated, in three of the principal cacao districts, the 
cultural and manurial treatment most likely to convert 
unfruitful, diseased, and neglected trees, into healthy and 
profitable ones. 

On one plot the trees were old and neglected : the stems 
numbered about eight to the clump. It was described as the 
worst piece of cacao in the locality ; but by judicious treatment, 
including thinning, pruning, shading, annual forking, weeding 
and burying \veeds, draining, and manuring, the productive- 
ness of this plot was, in three years, in(*reaHed from 5() ]h. to 
1,100 lb. of cured cacao. 

The manures were aijplied during the first year (1901) and 
consisted of 10 cwt. of basic slag, and i cwt. of sulphate of 
potash in February, 5 cart-loads of pen manure in April, and 
I cwt. of sulphate of ammonia in July. 

The cost of cultivation and manures during tliis period 
was £14 13i?. Od., and the value of the crops, £15 lO.s. Od. 

The second plot consisted of seven-year-old trees in a diseas- 
ed and failing condition, in the Soufriere district. The cultural 
operations consisted of thinning, pruning, forking, etc., as in the 
previously described plot. 


Its liistory is as 

follows .— 



Yield of 
cured cacao. 

Manures used. 

) 

When taken over 

Nil 


1 st year 

217 11». 

1 ton sheep manure. , 

1^ cwt. sulphate of ammonia. , 

2nd „ 

23fi „ 

2 cwt. sulphate of potash. 1 

3rd 

343 „ 

j 

1 10 cwt. basic slag. 

1 cwt. sulphate of ammonia. 1 
j 3 tons stable manvire 

4th „ 

717 „ 

i 

4 cwt. basic slag. 

1 cwt. sulpliate of, ammonia. 
10 tons village refuse. , 

5th 

1 1,081 „ 

i 

4 cwt. basic slag. 

1 cwt. sulphate of ammonia. | 
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The cost of cultivation and manures during these five years 
was £34 7.S. 4d., and the value of the crops produced, £(V4 17.s. Od. 

The third plot was a mixture of old and young trees (the 
latter about seven years old) in a neglected and dying condition, 
at Roseau. It had produced no crop for some time previous to 
being taken over, but witli careful cultivation and by the 
judicious application of manures, the following results were 
obtained: — 



Yield of 
cured cacao. 

Manures used. I 

No oi ganic matter was added I 
to the soil beyond the buried i 
weeds. | 

_ 1 

1st year 

300 lit). - 

8 cwt. basic slag. 

1 cwt. sulphate of ammonia. | 

2nd 

O.W „ 

2 cwt. sulphate of potash. 

3rd „ 

1 

705 „ 

8 cwt. basic slag. 

1 cwt. sulphat(‘ of ammonia. 

4th „ 

580 „ 

i 4 cwt. basic slag. i 

- 1 cwt. sulphate of ammonia. | 

1 1 

5th „ 

450 „ 

j 1 

j 2 ewt. sulphate of potasli. 


The cost of cultivation and manures was £80 1 7.s.5d., and the 
value of the crops prc)dnced, £70 5.v. Od. 

On another estate, not under the Department’s supervision, 
similar cultural and manurial treatment on 38 acres of old 
cacao resulted in a net profit of £180 for nine months, over 
and above the average crop reaped from the plantation before 
manuring was commenced. The benefit to the general health 
and bearing capacity of the trees is said to have imjreased 
their value by £500. 

SUMMARY OK RKSULTS. 

From the results obtained on these and other plots in the 
island, the following conclusions may be drawn : — 

1. That intensive cidture in cacao is very profitable, as 
regards monetary returns. It also improves the vigour and 
disease- resisting powers of the trees. 

2. That on St. Lucia soils, phosphates and nitrogen, in the 
form of basic slag and sulphate of ammonia, increase very 
considerably the productiveness of the trees. 

3. That better results have been secured where pen 
manure or other suitable organic manure has been used in 
addition to basic slag and sulphate of ammonia. 

4. That in most St. Lucia plantations, efforts should be 
directed towards |increasing and subsequently maintaining the 
supply of organic matter in the soil. 
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5. That the yield of cacao in St. Lucia from an estimated 
area of 0,200 acres, now yielding on an average, about 300 lb. 
of cured produce per acre, could be trebled by means of higli 
cultivation costing, on an average, from £5 to per acre per 
annum. This means that from the present acreage the cacao, 
exports could, in four or live years time, bo raised from 9,500 
bags (1905-0 crop) worth (at Od. per lb.) £17,500, to 28,500 bags, 
worth £142,500. In addition to this, the value of the cacao 
properties would be greatly enhanced. 


YIELD OP CACAO IN TRINIDAD. 

A brief paper on the yield of cacao in Trinidad has been 
prepared by the Hon. Carl dkVertkti.l for the purpose of 
discussion at the Conference : - 

It has often been stated that the yield per acre of cacao in 
Trinidad compares somewhat unfavourably with the yield of 
/Other cacao-producing countries. The object of this paper is 
to bring forward the few reliable details with reference to this 
subject. 

In Trinidad, estates are bought and sold on the number of 
trees. The value of a property depends on the number of 
full-bearing trees. The area is rarely, if over, taken into account, 
and the yield of cacao i)er tree or per acre is nevei* (ionsidered. 

Distances at which cacao trees are planted vary from 10 
to 16 feet. Twelve feet may be taken as the average, 
although there is now a tendency to plant at distances of 
14 feet, for experie nce has shown that in good cacao land, 
the yield per tree is better when the plants are farther a})art. 

The yield of K) bags per 1,000 trees on a well cultivated 
estate is considered to be poor, whereas 13 to 15 bags ])er 1,000 
trees are considered to be a fair yield, and several properties 
have been known to yield from 20 to 22 bags. (A bag of 
cacao is taken to be 1 \ cwt.) 

Ten bags to the 1,000 trees mean but a yield of about 2Ji to 
3 bags to the acre, varying with the distances at which the 
trees are planted apart. In 1906, a committee was appointed by 
his Excellency the Governor to iii(iuii*e into the laboTir condi- 
tions at Trinidad, and in their exhaustive report, ^t is stated 
(Clause 50) that the loreage under cacao is unknown. In 
Clause 62, attention is drawn to the practically entire absence 
of statistics relating to agriculture. 

In the Blue-book of 1904-5, the acreage under cacao is 
given as 190,000 acres. 

The acreage alienated in the seven years 1898-1904, prac- 
tically the whole of which was for cacao cultivation, is stated 
to have been 91,251 acres. As it takes from eight to ten years, 
at the very least, to bring land from forest into full-bearing 
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cacao cultivation, it is quite clear that the total acreage given 
above cannot be taken into account when eompliting the yield of 
cacao per acre. From personal observation, it may be stated 
that a very large acreage of land alienated from the Crown 
twenty years ago is still uncultivated. 

The^abour committee (Appendix U) estimate the acreage 
in bearing cacao at 77,000 acres, and the export for 1904-5 
(a good year), and 1905-0 (a very poor year), is calculated at 
271,260 bags and 220,237 bags, respectively. Assuming that the 
figures arrived at by the Labour Committee after a careful 
iiKpiiry are correct, it will thus be seen that the average 
yield per acre for tliese two years is equal to bags per acre. 
This, I think, compares favourably with the yield of every cacao- 
producing country, when it is taken into consideration that 
a large quantity of the cacao is planted in unsuitable soil, and 
that very small attention is given to careful cultivation by 
a large number of proprietors. 

It should be mentioned that the figures given above as to 
tlie exports of cacao have been reckoned in botli cases from 
September of one year to October of the next, for this perioil 
covers the whole crop, and does not, as in the case of those 
obtainable from the Blue-book for the financial years, invojve 
tlie accumulation of half of the crop of one year and half of 
the crop of the next. 





THRIPS ON CACAO. 

BY [i. A. BALLOU, 

EntomologiHt on the Staff of tlie Imperial Department 
of Agriculture. 

Tlirii)s are nmall insects of the ordei* Physoi)oda. 

They are slender, with two pairs of narrow, membranous 
wings which are fringed with hairs. The metamorphosis is 
incomplete ; the mouth parts are intermediate between the 
biting and the sucking forms. The thrips of cacao {Fhysopus 
ruhrocincta) is froin ^ to inch (1-1*5 mm.) in length wlien 
full-grown. The adults are dark-brown or black, the young 
being pale-green or yellowish-green with a bright-red transverse 
band across the abdomen. 

Thrips on cacao was first investigated by the Imperial 
Department of Agriculture in November 1900, when Mr. 
Maxwell-Lefroy, then on the staff of the Department, visited 
Grenada in connexion with an outbreak of thrips. Mr. Lefi'oy 
paid a second visit to Grenada to continue his investigations of 
this })est in March 1901 ( We^i Indian Bulletin, \ o\, 11, pp. 175-90). 

In December 1901, an article by M. Aug. Elot appeared in 
the Reviw den CuLtures Coloniales, entitled ‘ A new enemy 
of Cacao.’ This gives an account of the occurren(?e of tlirips 
in Guadeloupe in 1898 and 1901. The article deals with the 
damage done to cacao treses by thrips, the measures to be 
adopted for its suppression, and includes a technical description 
of the insect by M. Gaird, who, finding that it was new to 
science, proposed the name Fhysopus rubrocineta, by which it 
is still known. The occurrences of tlirips in Guadeloupe is 
referred to in the West Indiatt Bulletin (Vol. II, p. 288), where 
M. Klot's report is summarized, and the statement is made that 
‘the geographical distribution of thriiis, as known at present, 
is Grenada, St. Vincent, St. Lucia, Dominiini, Guadeloupe, and 
possibly Ceylon.’ 

Thrips injure cacao i)y feeding on the leaves and jiods. 
The mouth parts of thri[)s are intermediate between those 
of insects which bite off particles (>f food, which they 
chew and swallow, and those of insects which ire provided 
with a proboscis by means of which they puncture the tissues 
and suck the Juices of the plant or animal tissues on 
which they feed. Thrips Lave one large well -developed 
and one aborted or uulimentary mandible. By means of 
the large mandible they cut qr puncture the surface tissues 
and then suck or lap up the Juice or sap. Thrips feed on 
the underside of the cacao leaves, and generHlly in grouiis or 
colonies. The position of these colonies is marked by a dis- 
coloured spot on the leaf. Examination shows that the green 
cells of the leaf have been destroyed by the feeding of the 
thrips. When the pod -s attacked the result is slightly 
different. The minute wounds inflicted by thrips in their 
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feeding are healed up by tlie growth of the pod, with the 
production of a dark, corky material. When the pod has been 
badly attacked there is sufficient of this dark-coloured material 
to give the pods the characteristic mahogany or russet appear- 
ance which is eharactei'istie of thrips* attack. 

Thrips may be frequently seen with the abdomen elevated, 
bearing at its tip a drop of excrcmentitious matter which is 
from time to time de[)osited on tJie surface of the leaf or pod. 
When this dries, it foi ins a very sjiiall thin flake, which helps in 
the discoloration. This is however readily distinguished from 
the russet appearance. 

The manner of egg laying of the cacao thrips is responsible 
for other wounds to the plant. The adult female is provided 
with an ovipositor composed of two jilates with saw-teeth 
edges. Although I have not seen the actual process of egg 
laying, nor seen it described, it seems jjrobable that the eggs 
are deposited in cuts or incisions made by the ovipositor in the 
tissue of the leaf or pod. 

If the leaves of a thrips-infested cacao tree be examined 
at the time wlien the y{)ung leaves are (doming out, it will be 
found that on the young leaves there aie many adult thrips, 
while on the old leaves there will be seen few adults, and many 
colonies of young. Both young and old are found on the pods. 

The explanation seems to be this : As the young leaves 
appear, the adult thrips migrate to them, there to lay their 
eggs. In this way. the eggs would be laid on the tenderest 
parts of the plant, and the thrips larvae would have the best 
possible chanc(‘ for feeding. Probably, much the same habit 
prevails in the egg laying on the pods, altliough the period of 
growth of the pod is sufficiently long for the development of 
several generations of thrips. 

The attacks of thrips on the leaves of cacao are sometimes 
sufficiently severe to cause the leaves to fall off, but on the pods 
the effect seems to be very slight, the principal loss seemingly 
being from the picking of discoloured pods as ripe. When 
pickers have learned to distinguish between ripe p<xls and 
unripe ones which are discoloured by thrips attacks, there is 
but little apparent los.s from this cause. 

Lefroy stated {West Itidiaii BiiUetin, Vol. 11, p. 183) that 
the cacao thrips is found on leaves and pods of cacao and on 
leaves of cashew, guava, and Liberian coffee in Grenada, and 
on ciicao in St. Vincent, 8t. Lucia, and Dominica. It is also 
found on cacao in Guadeloupe, and I found it on wild guava and 
cotton in St. Lucia. As an additional note of interest, it may 
be mentioned that I have found V>oth winged and wingless 
forms of adult female thrips. So far as I have seen, the males 
are always winged, and of a lighter colour than the females. 

TREATMENT. 

The treatment of thrips naturally falls under two heads: 
the application of insecticides for the direct control of the 
insects, and cultural methods for the improvement of the 
general health and vigour of the cacao trees. 
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So far as thrips’ attacks are recorded, these are always 
much more severe when they occur under certain conditions. 
Ill seasons of exti'eme drought and in localities wliere for any 
reason the healtli of the eaqao trees is impaired, thrips’ attacks 
are liable to be experienced, while in seasons of favourable 
rainfall, and in cacao orchards where all matters of good 
cultivation, such as draining, forking, pruning, and manuring 
receive careful attention, thrips are rarely prevalent. 

From this it will be at once concluded that the matter of 
first importance is the health ot‘ the trees, and in the case of an 
outbreak of thrips, careful attention should be given to these 
points. 

Rainfall conditions cannot be controlled, but by thorough 
attention to cultural practices, a condition of the trees and of 
the soil can be maintained which will make them much less 
susc('ptible to the effects of continued drought, on the one 
hand, and of excessive rainfall on the other. 

Another operation that should be included under cultural 
methods consists in the destructicni of all wild aiul useless 
trees growing in the vicinity of cacao cultivations, which are 
likely to bo infested by the cacao thrips. The plants on which 
this' insect is known to occur are, cashew, guava, Liberian 
coffee, and Avild cotton. If any of these oceur as valuable 
))lnnts, it might pay to treat them for the destruction of thrips 
ill the same Avay that the cacao trees are treated. 

If it becomes necessary to spray cacao for the better 
control of thrips, one of the washes given herewith might be 
used. 

On account (jf the extremely uneven and rugged character 
of the ground in many cacao orchards, spraying could be 
performed oidy Avitli difficulty, and since careful attention to 
cultural details Avill generally restore the trees to health, even 
in ease of. severe attacks of thrips, it may probably follow that 
spraying Avill bo resoited to only in orchards favourably 
situated, and then only to serve as a elieek on the pest Avhile 
the results of manuring, drainiug, forking and pruning are 
being developed. 

Insecticides Avith directions for preparing them, were given 
in the Appendix' to Lefroy’s report Indian Bulletin^ 

Vol. II, p. 185) but may, Avdth ad\ antage, be re^. ;oduced for 
general information 

1. Rosin }Vash,. 

PoAvdered rosin . ... ... 4,11^ 

Caustic soda (77 per cent.; ... ... 1. „ 

Fish oil ... ... i pint. 

Mix these, cover Avith about 2 Inches depth of Avater 
and' boil till all is dissolved. Then add Avater verij sloirly to 
the Ikpiid, keeping it continually boiling until the Avhole is 
made up to about 3 gallons This is stock solution. For use, 
£^dd 6 gallons of Avater to 1 gallon of stock solution. 

Amount of wash, 21 gallons. 
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2. Keroame Emulsion. 

Hard soap ... 1 tt). 

Kerosene ... ... 2 gallons. 

Boil the soap in 1 gallon of water till it is dissolved. 
Take it off the fire, at once pour in the kerosene, and churn the 
mixture with a force pump or syringe for ten minutes. This is 
stock solution. Add 9 gallons of water to 1 gallon of the stock 
solution. 

Makes 30 gallons. 

3, Kerosene Emulsion with Whale Oil Soap, 

Use 1 S). of whale oil soap in place of h of hard soap 
as in No, 2, 


4. Rosin and Whale Oil Soap Compound. 

Rosin ... ... ... 4 ft). 

Washing soda ... ... 3 „ 

Whale oil soap ... ... 10 „ 

With the rosin and soda make 4 gallons of rosin compound 
stock solution as above. Stir the whale oil soap in 5 gallons of 
hot water; mix the two while hot. This is stock solution. To 
every gallon add 4 gallons of water. An alternative method 
is to make the rosin compound stock solution. For use, mix 
1 gallon with 10 gallons of water and stir in 2i lb. of whale oil 
soap. Every 45 gallons of wash should contain the above 
ingredients, however mixed. 

Of these I should recommend Nos. 1 and 3 as likely to be 
most effective. 

APPENDIX. 

The following extracts from correspondence with various 
officers of the Imperial Department in Grenada and Dominica 
in respect to treatment of thrips and the occurrence of ‘ russet ’ 
pods are of interest, and are here produced as an appendix : — 

‘ On the road leading to the experiment plot (Mountain-road) 
in the vicinity of Providence estate, I saw cacao trees the leaves 
and fruit of which were being attacked with thrips. On the 
lower road, fields, or more correctly speaking, portions of fields 
have been badly.4ikttaqked with this pest. I am recommending 
heavy dressings qLpen^ manure, and, where necessary, more 
drains. It is only sidc^T the spell of dry weather that these 
insects have attacked cacao trees. in numbers, causing them to 
cast some of their leaves, as for some time they have been 
dormant on a large portion of the island.’ 

CSgd.) GEORGE F. BRANCH, 

Agricultural Instructor, Grenada, 

' On Waltham Experiment Station, section (1), treated with 
lime, seems to have most fruit on the trees. 

' I noticed the appearance of thrips on this side of the island 
also. As far as I could observe, places on which the trees are 
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well kept and a high standard of cultivation is maintained, with 
the exception of the staining of pods, no serious harm seems to 
have been done up to the present time.’ 

(Sgd.) GEORGE F. BRANCH, 

Agricultural Instructor, Grenada. 

‘ The climatic conditions appear to be very favourable to 
thrips, which have spread considerably during the past month. 
Many planters have told me that these conditions always mean 
a ‘Thrips year.’ This is what I should expect since the 
drought has checked the growth of the trees, and I notice that 
if trees attacked by thrips are made to put on a quick and 
vigorous growth by tillage operations, or otherwise, the thrips 
soon disappear.’ 

(Sgd.) RUDOLPH D. ANSTEAD, 

Agricultural Superintendent, Grenada. 


‘ In reply to letter No. 4,077, I beg to say that it is quite 
possible that the ‘ bronze ’ or ‘ russet ’ appearance of cacao 
pods is not always caused by thrips. I have seen cacao 
pods badly attacked on cacao trees growing in damp, dark 
ravines, where the annual rainfall is 175 inches. It is hardly 
likely that thrips could exist under such conditions. 

‘ On the other hand, at the Botanic Station cacao pods are 
only attacked during the dry season when thrips are un- 
doubtedly present. The round smooth pods of the Calabash 
cacjio seem to suffer more than the Forastero varieties.’ 

(Sgd.) J. JONES, 

. Curator, Dominica. 

‘ I have the honour to acknowledge your letter No. G. 4,078 
dated November 20, making inquiries with regard to the 
‘russet’ appearance of cacao pods in the absence of thrips. 

‘ In reply I beg to inform you that, though I have examined 
many pods having this appearance, I have never found a case 
where there was no evidence of thrips, if not on the pods 
themselves, then on neighbouring trees or wild plants. The 
Agricultural Instructor, with whom I have discussed the 
question has had exactly the same experience. 

‘ 1 have made a ppint of ' asking as many planters as possible 
about this since the receipt of your letter^ and none have 
known, or heard of, a case of this ‘russet’ appearance in the 
absence of thrips. 

‘It is however to benoted in this connexion, that thrips 
are so prevalent in Grenada that it would be difficult to find 
any large area which was free from their attacks, so that if 
thrips and some other disease, such as your letter implies, 
were present together, the latter would be most difficult to 
detect from the appearance of the pods alone.' 

(Sgd.) RUDOLPH D. ANSTEAD, 

Agricultural Superintendent. 
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FRUIT INDUSTRY. 


ORANGE INDUSTRY OF THE WEST INDIES. 

BY DR. H. A. ALFORD NICHOLLS, C.M.G., 

President of the Dominica Agricultural and Commercial 

Society. 

The following facts connected with the West Indian 
orange industry may be of sufficient importance to engage the 
attention of the Agricultural Conference, and it is hoped that 
a discussion of them may lead to satisfactory results. 

As you are aware, some years ago a great advance was 
made in the prosecution of the industry in Dominica by the 
extensive planting of budded Wasiiington Navel and other 
fine varieties of oranges. Mr. Hesketh Bell, who was then 
Administrator, and his brother-in-law, Mr. J. F. Scully, planted 
budded oranges in large numbers on their estates, and other 
proprietors followed their lead in the matter. 

The Imperial Department of Agriculture greatly assisted 
this new planting enterprise by publishing, as pamphlet No. 37, 
the paper on ‘Orange Cultivation in Dominica,* read by 
Mr. Hesketh Bell at our Society, and by making proper pro- 
vision at the Botanic Station for the continous supply of 
budded plants. The result was that many thousands ot* 
Washington Navel orange trees have been established in the 
island. 

This year considerable shipments of the fruit were made 
to the London market, and the brokers reported on them as 
follows : ‘The oranges were very nice indeed and nicely packed. 
The conditions necessary for planters to secure success had 
been fulfilled, but unfortunately, the prices proved unsatisfac- 
tory on account of the market being flooded witli shipments of 
about 30,000 boxes of Jamaica oranges, many of which wore 
reported to be selling at prices which do not even cover the 
freight.’ 

Now this state of affairs must be as unsatisfactory to 
Jamaica shijipers as it is to Dominica ones, and it will be of 
very great benefit to so important a West Indian industry if 
measures can be devised to prevent the total loss to growers 
tliat results from their fruit being sold at prices that do not 
even cover freight. 

* 'I 

It has been suggested that Jamaica shippers should take 

the matter into their own hands, and prevent their fruit being 
sold on the market for less than a minimum remuuer^ative 
price. As Jamaica practically holds a monopoly of the London 
orange market during the months of August, September, and 
October, it is in a position to dictate its own terms. It is 
a question between sellers and buyers ; and, should buyers 
refuse to pay the minimum remunerative price fixed, then the 
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fruit might be given away to the hospitals and other charitable 
institutions, or disposed of otherwise. 

The loss of a few shipments in this way would show 
buyers that the growers were in earnest, and the loss would be 
made up before long by the healthier trade relations that 
would result from such action. 


HOW TO BNCOURAOB ORANGE TREES TO BEAR 
EARLY IN JAMAICA. 

BY THE HON. T. H. SHARF, Jamaica. 

I think it a fair estimate to say that not more than 20 per 
cent, of the oranges produced in Jamaica are exported, and^that 
of this quantity fully 10 per cent, cause losses to the shipijers 
by shipping late. This sad state of affairs is probably due to 
the fact that during the time when the foreign market requires 
the fruit it is not mature here, and when our fruit is fully 
matured and fit for market, competition by other fruit causes 
such a glut tliat losses occur. 

If oranges can be got fully matured and exported in the 
months of July and August they command a high jjrice. 
Hitherto, we have been shipping immature fruit during those 
mouths and obtaining better prices than could be obtained for 
beautiful fruit later on. 

Suggestions have been made by persons in authority who 
arc not traders, and who do not understand what it means to 
send oranges into a market when they are not required, that 
nothing should be shipped except it is mature, because it brings 
a bad character on the country. It is however jjrobable that 
as long as a goofl price can be obtained for the oranges, be they 
ever so unripe, it is better to ship them and realize than to hold 
back until they are well matured and fully ripe but not in 
demand on the market. It has also been contemplated by 
those who do not fully understand the trade, ; hat legislation 
should be resorted to, so as to prevent the shipment of 
immature fruit. The orange, however, is a perishable] article, 
and therefore, the buyer governs the market and not the seller. 

Before suggesting -^ny means by which the tree may be 
encouraged to betar early, I should like to draw attention to the 
fact that it is probable that there is hardly a day in the year 
in the island of Jamaica when a few first-class ripe oranges 
could not be obtained. What is the cause of this? 

There is no period fixed for the maturing of an orange 
rom the time the blossom appears until it is fully ripe ; it 
all depends on the conditions obtaining. Generally seven 
months may be relied upon. 
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Whenever an old orange tree is about to die, it makes 
a last effort to reproduce itself by bearing heavily. 

Fruit buds at all times are lying latent in the trees, and 
the general idea that the tree after bearing its crop has to 
take a long time before it can make its fruit buds is probably 
erroneous. In Jamaica, there is a partial rest for vegetation. 
It is of a spasmodic nature and greatly depends upon the cold 
winds after the heavy ‘ fall * rains. 

There may be said to be two distinct energies in a tree ; one 
the energy of reproduction, the process of which causes the 
production of fruit, the seed of which carries on the life ; and 
another, the energy for the formation of the tissues. One 
of these two energies may often be observed to predomiiiate 
over the other, either in bearing fruit or in growing tissues 
solely; or they may run concurrently, when it may be observed 
that the tree is grooving and bearing at tlie same time. Tlio 
varying exercising of energies is brought about by varied 
conditions, and, therefore, artificial means should be resorted 
to in i order that conditions may be produced to force the 
energies to predominate one over the other as required. 

Pruning causes the energy for the formation of tissue to 
act, and a shock to the system causes the energy of reproduction 
to be exercised. In the first case, it may be observed that soon 
after pruning a good deal of young shoots are produced, and 
it may be seen that the shock to the system of the tree 
causes it to force out the latent fruit blossoms. The latter has 
often been brought about by accident, such as by a fire scorch- 
ing a part of the tree, or by a waggon wheel running up against 
it. The cutting away suddenly, of large over-hanging shade trees, 
or the dumping of a large quantity of fermenting manure 
against a tree has often produced the same results, and, there- 
fore, bearing these points in mind, it has been shown that trees 
can successfully bo caused to blossom w’hei. required. Old 
congested trees in the parish of Manchester have also after 
treatment been caused to bear at the proper season. 

Orange trees taken in hand immediately after the ‘ fall ’ 
rains should have all dead wood and unhealthy branches and 
fruit pruned off. This should be done about the last week in 
October. If your tree responds to the treatment by a heavy 
flow of sap, which is easily recognized by the appearance of 
young shoots and the colour of the leaf, you will know it is 
healthyi 

Checks to the growth of the trees, such as could be caused 
by bruises, etc., would make them blossom, and having once got 
an early bearing from your trees, they will most likely continue, 
with the adoption of simply pruning and cultivating, to bear 
early, and it may be anticipated that it will not be necessary 
to bruise the trees more than once in every four or five years. 
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PINE APPLE OROWINO IN THE WEST INDIES. 

BY G. L. LUCAS, Jamaica. 

The growing for export of pine-apples in the West Indies 
has never been successfully accomplished, except in the 
Bahamas, and in the island of Cuba. 

The Bahamas for many years were large producers and 
exporters of pine-apjdes. All the fruits were sent to Baltimore in 
schooners in bulk to the canning factories, but of late years 
the industry has steadily failed, until now the shipments from 
these islands have become small. 

The Bahama Islands are composed of coral rock, and the 
little soil at any time could be only found in the crevices of 
these rocks. Rexieated plantings have exhausted what little 
soil there was, until now the planter in these islands is confront- 
ed with the problem of how to continue an industry that at 
one time proved so profitable. 

The Government some years ago passed a law forbidding 
the exportation of any more pine-apple plants, hoping by this 
means to save the declining industry, but government laws 
have failed, because it was the exhaustion of the soil and not 
the loss of plants that was responsible for the decline. 

Florida, in 1883, produced no pine-apples except on the out- 
lying keys from which, like the Bahamas, the produce was 
shipped in bulk to Baltimore in schooners to the canneries. In 
1881, the few settlers on the eastern mainland of Florida began 
the experimental planting of suckers that were obtained from 
the Florida Keys. Later, as the business grew and the demand 
for plants increased, the Bahama Islands were drawn upon and 
many hundreds of thousands of plants found their way to 
Florida to commence the industry that to-day forms one of the 
principal sources of revenue of that state. 

The Florida pine-apple grower in all these years has had 
many discouragements to contend with, and, aside from poor 
soil, the greatest enemy has proved to be frost. With this 
menace constantly confronting it, the business has been 
kept in check and no doubt will always be kept within certain 
bounds. 

Cuba produces more pine-apples than Florida, the Bahamas, 
and the West India Islands combined, and the export of this 
fruit is increasing rapidly every year. It pays the planter in 
Cuba to grow pine-apples because of the extremely fertile soil, 
and the frequent, cheap, and quick transportation to the United 
States, where a reduction of 20 per cent, on the duties is 
allowed on this fruit. Little success could be expected from 
shipping fruit from the British West Indies to England with 
the present unsatisfactory means of transportation, for the 
reason that the journey is too long, freight rates are too high, 
and private shipments generally receive indilferent care by the 
transportation companies. 



Jamaica enjoys direct communication with England by 
a subsidized line, but this line gives the greater amount of 
att^t^tjon to the carriage of bananas so, as ‘to fulhl it^'ccjutr^ct 
%vith the Englishi and Jamaica governments. Pri vate shipp(3i‘s, 
therefore, receive secondary consideration, and experience in the 
past has shown that losses a I'e fretpiently incurred. During 
the past three years, such have been the experiences of those 
.who have Jtiade earnest and repeated trials of private shipments 
that, now no individual shiimicnts are made in the fruit line 
from Jamaica. 

i ' Probably the best way Of establishing a prolitaiilo pine- 
iapple business in Jamaica would be tp build canning factories 
to ntllize the frhit on the spot. Tliis can be done by growers 
^combining and erecting a modest factory. Encouragement 
should then be olfered to others to g'rbtv good fruit, which 
.>VQuld purchased for cash delivered at the factory, at a price 
that will iiay th^ growler handsomely and allow the factory to 
.earn a fair percentage orw the investment. There is always 
a .good demand for canned pirre«-apples in England, and large 
ship^nts of sXich goods are Jsent from Singapore every yt^ar 
to both London and Liverpool. . If Singapore can make the 
canning of pine^apples proiitable business, with, its chea]) 
labour, there are other advantages that are enjoyed by the West 
Indies that the. East can never. hope to have. J think that if 
thia subject be given the .ponsideration it deserves, a new 
'Industry that can be deiiended upon to yield revenue to many 
of the West India Islands would be the result. 

A canning factory was erected in Jamaica in 1905, and ft 
,has given successful I'esiilts. Many obstacles were encountered 
before the business could be made profitable; mistakes were 
jpiade and losses incurred.* . : ' 

Another canning factory is now being. erected in Trinidad, 
which may prove a profitable investment to tljosc wjio have 
had the courage to lay out ‘their money in a hew enterprise. 
Every encouragement should be given the prompters by the 
planters in Trinidad, wdio; if they planted largely, would find 
Teady sale for all their fruit at remunerative prices. 

ESTABLISHING FIELDS. " 

To establish a pine-apple plantation nehds some knowdetlgp 
as to the proper methods to follow, and although Cuba produces 
millions of fine piiie-apples, the methods of laying out fields in 
Cuba are somewhat crude. ' 

The Cuban method is to plougii the land, , turn up ridges 
about. 3 feet apart as for sweet potatos, and then to plant the 
pine-apple suckers along the top of these ricjges about 8 iiiqli^ 
apart, in the roVs. This method of planting is not tp be recom- 
mended, for the plants are too far apart between tb(3 rows and 
too ' close ^gether in the rows. , The plants receive no support 

^The late earthquake destroyed all the stock of goods that had been 
made up, and which happened to be stored in the city of ‘Kingston, 
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from one another and when they fruit, the w(‘iglit causer, llunn 
to turn over. In eoriseciuenee, Die fruit Ijccouk^s sun- 
burned, the plants beeonie uprooU^d, and the suekrrs find much 
difficulty in striking their roots into the soil. Tln^ fields soon 
deteriorate, as the sun bakes tlie soil and burns the iviots (jf the 
plants. 

The Cuban possesses an idea of drainage but liis under- 
standing of this necessary ])art of i>in(»-a])ple cultivation is very 
ci'ude, and it might be anticipabMl that if la* o?iIy kiKJW more 
about the i)rop(n' cultivation of i»inc-a])[)l(‘s, nnadi better results 
would bo obtained. 

After twenty-four years dm^oted to tlui growing of ])ine- 
apples both in the sandy soils of I^^'Iorida where no drainage is 
ever needed, and a long experienc(i in .biniaica where the soils 
are heavy and whei e thorough drainage is absolutely neces- 
sary, J have to make the following observations for the guidance 
of those that are about to embark upon the cultivation of 
pinc-apijles - 

The prospective pine-apple grower should sc^lect his soil 
with the greatest care. The best sods are ])robably light lo:nn«, 
i'i(*h ill humus. A lieavy cold soil, or soil inclined to b(‘come 
sticky or gummy in wi't weathei* should u(^vt;r be cliosen. J^ook 
b')r what is a good scanirhig soil (‘ontaining snflicient sand to 
make it pliable at all times, and it is advisable tliat it should 
sloia^ gradually. Hilly parts should be ])assed by. 

kdrst the land should be thoroughly ploughed, thou cross 
ploughed, and liarrowcd until it is thoroughly pulvarizcd 
and freed from the sjuallest lumps. A wlaad or disc Jiarrow is 
the only tool that can get such land into propca* condition. 
TJjis should be followed by an Acme hariwv which will smooth 
aiid level the land. A tooth liarrow sliould not he used, for this 
tool only imlls out the grass and wc(‘ds, and bi ings to tlie 
surface trash, which is best left iii the soil to assist in enricliing 
the land. 

After tlie land has been prepared, mark olT with a line for 
trcTK'lies. Tliese trenches should be 11 inches wide and 
If indies deep, and should follow the slox3e of tlie land 
in order to afford proper drainage. The trenches should 
be 12 feet ai^art, they should be made port’e(*lly straight 
and in line, and all soil taken from them is best thrown 
equally on both sides in order to build u[) ll^ ' beds. This 
soil then sliould be raked towards the centre of the beds 
and brought somewhat liigher in the middle than at the sides, 
.so as to allow a difference of about 0 indies betAveen tlie 
heiglit in the middle and that along the edge of the trenches. 
A tine-tooth steel rake slivaild Ki used and tlie beds should be 
made as smooth and even as x>ossible. 

When the trenehes and beds have been completed, mark 
off each bed into checks 18x18 inches. This Avill give about 
nine rows along the beds. The cross checks sliould be made 
regularly except at intervals ; tAVO lines can be omitted so as to 
allow for paths. These marks sliould be made Avitli a Avooden 
marker and they should be perfectly straight to facilitate 
subsec^uent cultivation. The plants are then dropped at the 
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intersection of each mark. They are then ready for the 
planter, who with a good strong trowel, follows along and sets 
the plant at each cross mark at a depth of one-fourth of their 
length. This depth of planting is to be recommended no 
matter what the length of a plant. If planted too shallow, 
they will not become sufficiently rooted, and heavy winds will 
blow them out of the ground ; and if planted too deeply they 
are liable to be smothered by having the soil filling the 
hearts. Suckers or slips that are longer than 12 inches can be 
lopped off and brought down to 8 inches so as to facilitate rapid 
planting and to prevent their being blown out of the ground 
before they have taken root. If the suckers are not planted in 
strictly straight rows each way, they should be pulled up and 
planted again. If the labourer who plants them is charged foi* 
liis mistakes, he will be more particular in future as to getting 
them perfectly straight. 


CULTIVATION. 

After the plants liave been set out, they can be left alone 
for five to six weeks to allow them to become well rooted, unless 
weed growth becomes too vigorous. If weeds become at all 
prevalent, the beds must be hoed without delay, for during 
this early stage of growth weeds and grass should never be 
allowed to grow or get ahead so as to cause the plants to receive 
a check,^ as plants that have their growth checked at this 
early stage rarely, if ever, recover. 

Nothing but a push or scufHe hoe should be used in the 
cultivation of piuo-apples. A special hoe, 10 indies wide and 
about 3 inches deep and sharpened on both sides, with a handle 
about 8 feet long, lias proved a very useful tool.* 

The hoer should be a careful worker and should be in- 
structed to stand in the trenches between the beds. He should 
never be allowed to walk among the plants or to trample down 
the soil. The usual method of cultivation is to hoe from each 
side, pushing the hoe between the plants', gauging so that the 
hoe will cut about i inch beneath the surface of the soil so as to 
cut off every weed or piece of grass showing. Great care 
should be taken not to disturb the plants by knocking the hoe 
against them, because when they are just beginning to take 
root the slightest jar Avill check their growth. 

In about six weeks after the suckers had been planted, they 
should, under favourable conditions, be showing growth. The 
best time to plant is probably during June, July, and August. 
It is frequently a difficult matter to procure plants before July, 
for the reason that suckers and slips are hardly ripe enough 
for planting. If gathered immature they are liable to rot. 

After the plants show growth, an application of tobacco 
dust will prove highly beneficial. This dust contains 6 to 8 per 
cent, of potash, 3 to 4 per cent, of ammonia, and about 2 per 


Such hoes may l>e obtained from Messrs. Farkes, Birmingham. 




cent, of phosphoric acid. Besides beinc a good fertilizer it is 
an insecticide, and this makes its use doubly valuable. The 
best method of applying tobacco dust is to have the labourer 
handle it in buckets. He carefully walks among the plants 
and drops a pinch of the dust into the heart or Inid of each. 
This, of course, necessitates walking on the beds, but it can be 
done with care and the beds can receiv^e another hoeing after- 
wards. Dust is often applied before hoeing, so that the beds 
are left in a good condition. 

Tobacco dust should be applied at intervals of two to 
three months in small doses, each application requiring about 
000 lb. per acre if carefully distributed. Such applications 
can be continued until three months before dowering of the 
])lants, when all applications should cease. As ])ine-apples 
generally blossom or show fruit in January, no dust should be 
ai)plied after October. 

GATHERING THE FRUIT. 

In twelve to fourteen months fruit should be in jiroper 
condition to pick, and if intended for foreign markets, should 
be gathered green but perfectly full. Experience can be the 
only guide in picking for shipment, so that a good colour may 
be obtained, for if pine-apples are picked too green they will 
never assume a good, rich colour. The method practised is for 
a picker to go into the fields followed by another man who should 
have a wicker basket of about one or more bushels to 
carry the fruit. This man takes each pine-apple from the picker 
and carefully places it in his basket. When the basket is filled, 
it is carried either to the packing house or placed in a spring 
cart or waggon padded with bagging to prevent the fruit from 
being bruised. It is thought that many growers in cutting the 
pine-apple from the plant with about 2 inches or more of stalk 
attached to the fruit make a mistake ; for this stalk in a few 
days, becomes sour, and decays the fruit. The better method 
probably is to snap the fruit from the stalk. With a little 
practice this can be done without breaking the stalk, by gently 
pressing the knee upward under the pine apple, and witli the 
hand bend the fruit inwards until it snaps from the stalk. 
(A few slips removed from the side towards which the fruit is 
bent will cause the pine to snap from the stalk easier, but 
in no case remove all the slips during the early or later 
growth of the pine-apple, because they prot !Ct the fruit 
from the sun. Besides, the slips when allowed to grow the 
proper length are Avell worth planting and form a valuable 
asset to the planter.) 


pac:king. 

When the fruit is delivered at the packing house, it is 
carefully piled not more than three pines high, on tables or on 
a clean flour. It is left overnight to cool off before being 
wrapped. The paper used for wrapping should be tough and 
strong, but not too thin or too thick. After the pines are 
sufficiently cooled, they should be carefully wrapped and 
placed where the packer will be able to get them without 
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moving from the crates. The crates bold Wonty-four, thirty, 
thirty-six, forty, and forty-eight, according to size (forty- 
eight size being very small are seldom shipped). Each pine- 
apple is handlini seiiarately, and they are placed head and tail 
(or top and bottom) alternately in the crate. After the 
package is filled, the fruit slionld project about 1 inch 
above the sides of the crate, and the slats are then nailed. 
In this operation the slats should be gently ])ressed down with 
the knee and never nailed until each slat is firmly pressed 
down on tlie sides of the crate : otlierwise, bruising of llie fruit 
will result. Too much care cannot be taken in ])acking 
and liandling all kinds of fruit. 

Freight t)n all shipments must bo prepaid, and ])roper bills 
of ladiiig should be taken out: shipments for Canada must be 
accompanied by declaration made out in triplicate on regular 
forms, copies of which can be obtained either from agents in 
Canada or from the Imperial Department of Agriculture. 

DISRASKS. 


The ])ine-apple plant is not affected with many diseases. 
Blight all*e(*ts the llipley and (Jueen family more than any 
other* kind, and wlum established is veuy difficult to cuie or to 
clieck, ft sometinu's spreads thrf>ugh fields with gi'eat rapidity, 
and witliin a short time invilllr^" looking fields may present 
a withered and ruined appearance. 

Black heart usually affects the Bipley and the Queen 
family, and can rarely be detected until the pine-apide is (mt. 
IMaek spots ai*e to be found in the fruit that utterly ruin 
it. TJie Ripley is extremely liable to this disease. 

VAUIKTIKS. 

Tlie Ahhakha is i)robably the handsomest pine-.apple grown, 
but its quality is very inferior. It is watery and flavourless, 
and a poor shipper. 

Smooth Caifcnne . — This is the St. Michael’s pine-apple, and 
the only var iety that sells in the Loinlon market for the high- 
(ist ])rices. This var iety cannot be grown with success in the 
West Indies. It has repeatedly been tried at Jamaica, but 
has eventually been abandoned. 

The Smooth Cayenne will not endure the severe heat of the 
West Indies, and wliilst some few good specimens have been 
grown, the cultivation has proved a failure. It is a watery 
pine-apple and is a iioor shipper. Its fine appearance only 
recommends it. It is essentially a liot-house pine, and the 
expense and great care incidental to its culture in the Azores 
compels the grower to receive high prices for his fruit. 

Sugar Loaf.— This variety is of fine quality, but is too 
tender to ship with safety. A few grown for local consumption 
and homo use are, liowever, acceptible. There are other sorts 
that are misnamed ‘ Sugar Loaf ’ in Jamaica, and few persons 
really know genuine pine of this variety; but when once 
shown, the difference between it and other misnamed varieties 
becomes apparent. 
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Black Pine or Black Jamaica , — This Vcarioty is so worthh^ss 
that a (ieseriptioa is hardly uoc* 0 ssaT*y. Suflicc it to say tliat it 
is a coarse, ugly, watery, and insipid iruit that does not even 
deserve consideration, except to warn the inexijerienced grower 
against planting it. 

Antigua , — Tins pine-apple is well tliouglit of in Antigua 
but it is too small, and possesses j .othing to recommend it in 
any way for shipping purposes. 

Sam Clark , — This fruit jnesents a pretty appearance, as it 
has a tremendous top, but it is only of infei ior (piaiity, being 
small, watery, and insipid. 

Red Spanish (erroneously named in Jamaica, Ball Head, ('oie 
Boy, etc.,)- -This variety, although subject to sliglit variation^, 
can be safely classed under one head ; namely, lied Spanish. 
This X)ine-apple is the oldest variety and most extejjsively grown 
in tlie world ; it forms tlie entii-e crop of Cuba, Florida, and thti 
liahama Islands, besides growing wild in many ot* the islands in 
the (Jaribbean Sea. It lias jrroved the only [)rolita bIe pine-apple 
to grow, and tliose contemplating (aking ii]) the growing ol' 
pine-applos will do well to bear tins fact in mind. It is the only 
kind that sells for remunerative prices in the marktits ol' the 
world. It is a splendid shipner, and, whilst not of linest (piality, 
it possesses a good ap)>ea!*an(!e, and is of a large size. J.<arg(5 
crops of marketable fruit may bo depended ui)om foi* the ])lants 
are practically free from disease, and are vigorous and very 
prolific- in slips and suckers. 

COXTjnUSTOX. 

The growing of pine-apples is a pheasant occui)ation, and 
if followed with care and proper attention, success is not 
uncertain if adec(uate trans])ortation or a local demanil, such as 
canning factories, not too distant fiom the plantation, can 
bo depended ui)on. (^rowing pino-applcs to bo sold at \d, 
per 1b. dolivereil at Uie factory Avill pay the ph\nter fairly 
well, and will allow the factory to eaiM a loasonablo percent- 
age on the investment. 

Sixteen thousand pine-apple plants can be planted (>n 1 acre, 
and if the business is properly manageil,tho holds sliould produce 
80 per cent, fruit in from fourteen to sixteen months. Each 
pine-apple .should average not less than .‘3 lb., and it the groAver 
is so fortunate as to have a large local demand for his fruit, lie 
Avill not bo under the nece.ssity of going to the ex))ense of buying 
crates, Avrapping paper, nails, and ])re-paying freight on his 
shipments. The business of consigning fruit is not as satisfactory 
as it should be, and the uiifornmato planter is compelled 
to submit to many an injustice ; but in Cuba and Floiida, 75 ])er 
cent, of the pine-apples and oranges are sold for cash in tlie 
fields or in the groves at a contract price, tlie buyer taking all 
risk of shipment. 
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FUNGUS DISEASES OP PINE-APPLES. 

BY K. A. STOCKDABE, B.A., (Cantab.), 

Mycologist and Agricultural Lecturer on the Staff of the 
Imperial Department of Agriculture for the West Indies. 

The pine-apple cannot be said to be a plant that suffers 
severely from diseases, yet there are several well-known troubles 
that often occasion considerable loss, and at times have 
compelled planters to abandon what promised to be a lucrative 
pursuit. 

Pine-apples at Dominica, Antigua, and Jamaica have all 
suffered at different times from disease, and it is intended that 
the following description of the chief diseases of the pine-apple 
be presented in order to inform planters of pine-apples what 
diseases to expect, how to recognize them when they appear, 
and what treatment is likely to prove beneficial in dealing with 
them. The chief diseases of the pine* apple may be classed 
under (1) tangle root, (2) blight, (3) black heart or core rot, 
and (4) diseases of the fruit after having been cut for shii)ment. 

The first is probably not caused by any fungus, but is due 
rather to unfavourable conditions or to poor preparation of the 
soil. It has, however, been included in this paper so as to make 
it as complete as possible, and in order that its symptoms may 
bo compared with those of ‘ blight.’ 

TANGLK ROOT. 

The symptoms of this disease are known to all cultivators 
of pine-apples. The leaves turn yellow, commencing at the 
tips and gradually extending over the whole plant. These then 
commence to wilt and to dry up. 

On looking at the roots of the plants, they will bo seen to 
be wound around and around the body of the plant under the 
leaves in a tangled mass— -hence the name ‘ tangle root.* 

As to the cause of the disease, opinions differ, but it is 
generally held that it is mainly due to poor preparation of the 
land, the roots being unable freely to enter the ground. They, 
therefore, wind around the body of the plant and cause 
strangulation as the stock expands. 

At the Florida Experiment Station it has been found that 
the Golden Queen and Smooth Cayenne are the only varieties 
that are affected by this trouble. Whether this is the 
experience of other countries has not yet been ascertained. 

When plants are seen to be affected it is advised to pull off 
some of the lowest leaves by giving a little twitch sideways, 
but if the plants show further advance of the disease they 
should bo taken up, trimmed, and re-set in a new piece of land 
that has received caretul cultivation. During last year (1006) 
the pine-apples at the Dominica Botanic Station received this 
treatment, and many of the plants have recovered and set good 
fruit. 
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BLIGHT. 

It is often noticed that rows of pines have their evenness 
disturbed by the occurrence of stunted plants of a yellowish 
hue. The younger stages of this disease are marked by the 
tips of the leaves turning yellow and drying up, while in the 
older stages the discoloration of the leaves has proceeded 
further, and the leaves have losr, to a certain extent, their 
usual turgidity and have become withered. If tliese plants 
bear fruit,, it is usually small and stunted and assumes 
a yellowish hue long before the time it should do so under 
ordinary circumstances. 

The plant eventually commences to die and to become 
rotten. The apical leaves and shoots fall away, or may readily 
be removed, as they become decayed at their bases of 
attachment, and frequently the ‘suckers’ become cut off in 
a similar manner. 

The external symptoms closely resemble those of the 
‘ tangle root’ and point to an insufficient supply of water, and 
hence probably to a root disease. 

On taking up a plant that is showing early signs of disease, 
it will be noticed, on washing the roots, that they are unhealthy, 
and in many cases appear black and quite rooten. Microscopic 
examination of an affected root shows that it is covered with 
root-hairs. This is an extraordinary appearance for old roots, 
as root-hairs arc usually restricted to a small region of the 
root immediately behind the growing point. These root-hairs, 
moreover, instead of being obtusely pointed simple cylinders, 
are terminally irregularly widened and twisted, present 
a clubbed appearance. 

The tips of the roots and rootlets become discoloured and 
eventually become a pale-brown instead of being white and 
resilient. They also collapse readily on i^ressure. This 
discoloration spreads upwards along the course of the roots. 
Eventually they become wholly decayed, and this decay can be 
traced into the stem, where it fretpiently causes a blackening 
and rotting of the tissue. The root-hairs are filled with the 
mycelium of a fungus which is also to be found in the tissues of 
the root, particularly in the cortex cells between the central 
cylinder and the external wall. 

The root-hairs appear to be the first portions that are 
attacked, and it would seem that the extraordinary development 
of root-hairs on the older portions of the roots, mentioned 
abovo, is a special effort on the part of the plant to try to replace 
those destroyed by the fungus. The growth of the fungus is 
attended by a complete L caking down of the tissues of the roots. 

Sections through root-hairs and roots that were showing 
first signs of the disease reveal the presence of fine colcurless 
threads of the fungus, bearing here and there conidia, which 
may be sessile upon the threads of the mycelium or supported 
on slender pedicels. 

The fungus that accompanies the discoloration and 
softening of the roots does not appear to have been identified, 
and although inoculation experiments have not yet been 
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Imperial Department of Agriculture fen* the West Indies. 

The pine apple cannot be said to be a plant that suffers 
severely from diseases, yet there are several well-known troubles 
that often occasion considerable loss, and at times have 
compelled planters to abandon what promised to be a lucrative 
pursuit. 

Pine-apples at Dominica, Antigua, and Jamaica have all 
suffered at different times from disease, and it is intended that 
the following description of the chief diseases of the pine-apple 
be presented in order to inform planters of pine-apples what 
diseases to expect, liow to recognize them when they appear, 
and what tre«itment is likely to prove beneficial in dealing with 
them. The chief diseases of the pine- apple may be classed 
under (1) tangle root, (2) blight, (3) black heart or core rot, 
and (I) diseases of the fruit after having been cut for shipment. 

The first is probably not caused by any fungus, but is due 
rather to unfavourable conditions or to poor preparation of the 
soil. It has, however, been included in this paper so as to make 
it as complete as possible, and in order that its symptoms may 
be, compared with those of ‘ blight.’ 

TANGLE ROOT. 

Tlie symptoms of this disease are known to all cultivators 
of pine-apples. The leaves turn yellow, commencing at the 
tips and gradually extending over the whole plant. These then 
commence to wilt and to dry up. 

On looking at the roots of the plants, they will be seen to 
be wound around and around the body of the plant under the 
leaves in a tangled mass— -hence the name ‘ tangle root.’ 

As to the cause of the disease, opinions differ, but it is 
generally held that it is mainly due to poor preparation of the 
land, the roots being unable freely to enter the ground. They, 
therefore, wind around the body of the 'plant and cause 
strangulation as the stock expands. 

At the Florida Experiment Station it has been found that 
the Golden Queen and Smooth Cayenne are the only varieties 
that are affected by this trouble. Whether this is the 
experience of other countries has not yet been ascertained. 

When plants are seen to be affected it is advised to pull off 
some of the lowest leaves by giving a little twitch sideways, 
but if the plants show* further advance of the disease they 
should be taken up, trimmed, and re-set in a new piece of land 
that has received caretul cultivation. During last year (1006) 
the pine-apples at the Dominica Botanic Station received .this 
treatment, and many of the plants have recovered and set good 
fruit. 
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BLIGHT. 

It is often noticed that rows of pines iiave their eveiinehs 
disturbed by the occurrence of stunted plants of a yellowish 
hue. The younger stages of this disease are marked by the 
tips of the leaves turning yellow and drying up, while in the 
older stages the discoloration of the leaves has proceeded 
further, and the leaves have lost, to a certain extent, their 
usual turgidity and have become withered. If these plants 
bear fruit, ^ it is usually small and stunted and assumes 
a yellowish hue loiig before the time it should do so under 
ordinary circumstances. 

The plant eventually commences to die and to become 
rotten. The apical leaves and shoots fall away, or may readily 
be removed, as they become decayed at their bases of 
attachinent, and frequently the ‘suckers’ become cut olf in 
a similar manner. 

The external symptoms closely resemble those of the 
‘ tangle root ’ and point to an insufficient supply of water, and 
hence probably to a root disease. 

On taking up a plant that is showing early signs of disease, 
it will be noticed, on washing the roots, that they are unhealthy, 
and in many cases appear black and quite rooten. Microscopic 
examination of an affected root shows that it is covered with 
root-hairs. This is an extraordinary apiiearance for old roots, 
as root-hairs are usually restricted to a small region of the 
root immediately behind the growing point. These root-hairs, 
moreover, instead of being obtusely pointed simple cylinders, 
are terminally irregularly widened and twisted, present 
a clubbed ap})earance. 

The tips of the roots and rootlets become discoloured and 
eventually become a pale-brown instead of being white and 
resilient. They also collapse readily on pressure. This 
discoloration spreads upwards along the course of the roots. 
Eventually they become wholly decayed, and this decay can be 
traced into the stem, where it frequently causes a blackening 
and rotting of the tissue. The root-hairs are filled with the 
mycelium of a fungus which is also to be found in the tissues of 
the root, particularly in the cortex cells between the central 
cylinder and the external wall. 

The root-hairs appear to be the first porti< ns that are 
attacked, and it would seem that the extraordinary development 
of root-hairs on the older portions of the roots, mentioned 
above, is a special effort on the part of the plant to try to replace 
those destroyed by the fungus. The growth of the fungus is 
attended by a complete bt .'aking down of the tissues of the roots. 

Sections through root-hairs and roots that were showing 
first signs of the disease reveal the presence of fine coloulie^^ 
threads of the fungus, bearing here and there conidia, which 
may be sessile upon the threads of the mycelium or suppoi ti d 
on slender pedicels. 

The fungus that accompanies the discoloration and 
softening of the roots does not appear to have been icientilied, 
and although inoculation experiments have not yet been 
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carried out, there seems to be little doubt that it may be 
regarded as the active cause of the disease. It seems to attack 
the roots in a manner similar to thC fungus that causes the 
wilting of cotton, melon, etc. 

Remedial viens lives : — 

In Queensland, it is stated that tlic coiitinuaiK'O of the 
disease is determined by certain conditions apart from those 
furnished by the plant itself.* Amongst the circumstances that 
may pos>ibly contribute to this r(‘sult are : ‘(1) adherencci to the 
stock from a .‘single source, with inbreeding as a conseciutmce ; 
(2) neglect of renewal of i)lants in individiuil plantations ; (3) 
continued cr()})ping of the ground Avitli one kind of jdant ; (4) 
imperfect methods in planting, (cultivating, and manuring 
crops ; (5) ir.lluiMic(i due to climate and .seasonal changes thereon ; 
and (0) those residing in- the cliaraeter of the soil and its 
drainage.’ 

Tt i'^ moi'e than probable that pine-auj^le .j)liints, as being 
the progeny of one .-^loc-k. gradually detorioi‘ate, tlius alTording 
an opportunity for an attack by a disease that would have beeji 
withstood if fri'sh ])lants had been ]»e!*iodically inti'oduced into 
the cultivation from other estates when^ conditions of. 
cultivation, soil, etc., vary from thosei of tiie estate in (picstion. 

The choice of soil for t)inc-applo (‘ultivatiou is of importance 
for it seems that soils in which the water rennains near the 
snrfactc, es])tH*ially I’avour the presence of the disease, and 
j)articiilar care .should be givam to Die <‘ul tivatioii and d rainage, 
for a wet soil, improperly tilled, is deti’i mental to liealtljy 
development of root.*-, and rendei's them the more liable to be 
attacked by i)arasitic organisms. 

Frcfpiently tlie disease goes on for a considerable period 
before it causes the death of the ))laiit, but all affected plants 
are stunted in a])pearan(*c. Therefore, it is advisable to dig up 
and destroy all diseased jdaiits, together with those in their 
immediate neighbourhood : tlien, after liming thoroughly the .‘•oil 
from which tliese ])lants were taken so as to liastcm the 
destruction of any of the fungus or spores that might he 
present, and allowing tlie soil to rest for some time, a sup[)ly 
of healtii}" ‘suckers ’ should be used for rvplantiug. 

In the case of valuable pine-apple plants, it might b(^ 
possible to save those alfectcd, by taking tliem up, cutting off 
the lower i)Hrt of tlie stem until no more black root ends are 
visible: and then, after strijiping olT the lower leaves, 
replanting in another field that has been carefully cultivated. 

Profes.sor Webber, who rcj)orted upon disease in pine-apple 
plants submitted from Jamaica, states that ; ‘ A number of 
experiments have been tried by various growers working in 
co-operation with us in digging u]) the plants when they first 
begin to show signs of disease, cutting olT the bases above the 
diseased portions and then resetting them. This prt^cjess, 
however, has nbt proved satisfactory, some of the plants 
seeming to recover while others go back again. Wo have 

* If. TyroJi. *Tlu* Piiif-applc di.scast*.’ Qitrnisla'nd AgrivuUurat 
^oun\id;y^o\, lo, p. 470 . ^ - . . . ' . 



161 


made a few experiments in treating th(^ disease by spraying 
the bases of the plants and soil with Bordeaux mixture, but 
results thus far have been entirely negative. At tlie present 
time therefore, we can only suggest eradication, the taking out 
of diseased plants as soon as they appear and leplatiug them 
with fresh, healthy suckers. 

‘ We are also inclined to tlibik, from the results of a few 
experiments, that one of the primary ways of controlling this 
disease is the rigorous selection of healtliy plants. By this 
means we believe the trouble can be entirely overcome.’^ 

BLACK HEART OK CORE-ROT. 

Tn 1901, at the third Agricultural Conference, Dr. Watts, in 
a paper on the Pine-apple Cultivation in Antigua, drew atten- 
tion to a disease which appears to be of a fungus natui-e and 
probably induced by insect attacks. The fruit shows little 
external indication of the disease but ripens unevenly, particu- 
lar segments or groups of segments occurring here and there 
that remain pale-green, whilst the remainder of the surface has 
assumed the general hue characteristic of a ripe fruit. On 
cutting across a ripe fruit, that is affected, black patches are 
found in the pulp that appear to extend from a short distance 
from the outside towards the centre. These occur immediately 
opposite the pale-green surface markings already alluded to, 
but differ greatly in shape as well as both in length ana 
breadth. Later, the pine-apple may present brown patches 
externally , and during the [mogress of tlie disease deep fissures 
may arise amid the sections, and occasionally two or tliree 
affected fruitlets may be partly sunken in the more or less 
extensive pits that thus arise. In these pits and fissures a green 
mould may be ultimately noticeable. On cutting across a pine- 
apple that is in the more advanced diseased condition, the 
discolouied area may be seen to extend from the outside to 
a depth varying from inch inwards, and sometimes it can be 
made out that tlie diseased areas commence independently, 
and not simultane^iusly, in separate fiuitlets. 

The disease at first commences Avith the formation of one 
or tAvo small patches in the stems immediately below the level 
at which the stamens are inserted, and tends, in some varieties, 
to invade the tissue occurring laterally to its point or points 
of origin, and to pass upwards into the fieshy s* pals before it 
extends downwards into the ovary of the fruitlet. If the 
diseased ‘ eyes ’ are examined microscopically, it is found that 
a fungus — a species of Peiiwillinm — is present in each case. 

Dr. Brown, in a report on Disease in Pine-apples in 
Victoria, states that fungi may enters the fruit in four ways : 

(1) Fungus may enter the flower, and go on developing Avith 
the progressive groAvth of the floAver, to form the fruit, 

(2) fungus may enter through stomata ; (3) fungus may 
enter through the fine membrane of epidermal cells ; (4) fungus 
may enter through a wounded surface. 


Jamaica Bulletin^ 1901, p. 83. 
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Examiiiatiun of disea^tid pine-applet from Antigua revealed 
tlie preaeuee of one or more perforations at the base of the 
style in the thiekeneil walls through which the fungus in all 
probability gained entry to the pulp. 

In cases where the disease was first visible to the naked 
eye, the iHscoloured tissue was always adjacent to the perfora- 
tions, and when the mycelium reached the cavities of the 
ovary the cliaracteristic conidial fructifications of* Penwilliuin, 
were produced. It would appear to be unlikely that a form like 
PeniciUiu)u could penetrate the thick leathery walls of the old 
Moral cliamber unless the walls had been poiforated in some 
way or the fungus gained access at a very early stage in the 
development of the flower. 

In Queensland, the Sniooth Cayenne variety is alfected in 
a similar manner by a species of PenicULiiuii^ while an 
apparently similar disease is produced in the [)riekly varieties 
by a mite and a fungus {Monilia sp.) where the fungus 
probably enters the fruit by means of tlie perforations made 
by the mite. 

In inoculation experiments, carried out in Queensland, by 
which an attempt was made to produce the disease artificially 
by sowing the spores of the fungus, it was found that infection 
would only take place through wounds. It is therefore 
concluded, that it is necessary, in order that the disease may 
originate under natural conditions, for some agency by which 
such injury may be affected to be present. 

Information to hand would indicate that the insects 
commonly present in the ‘eyes’ of the pine-apples in Antigua 
are apparently two— a mealy bug (Daety/opmH sp.), and a mite, 
the latter of which has the greater puncturing power. In 
Queenlaiul several species of mite.s are present, of which 
Tarsonetuns ananas has been identified. These are held to 
cause punctures through which the fungus can gain an 
entrance into the flesh of the pine-apple and cause it to com- 
mence to rot. The mites, therefore, must be regardeci as being 
the originatiirs of the disease. The mites themselves have 
also been observed to be covered with fungus spores and may, 
in this way, serve to distribute the disease from plant to 
plant. 

More work is, however, necessary to establish fully the 
relative importance of the insects and the fungi that cause this 
disease. 

Remedial Measures : — 

All plants that show any signs of disease should be 
rooted out and destroyed in order to prevent them from 
becoming more diseased and serving as centres of infection 
to other plants. Their place should be supplied by suckers 
derived from plants in which this trouble has not previously 
been remarked. On no account should diseased cuttings be 
planted and it might be advisable for all pine-apple cuttings or 
suckers to be dipped in a disinfectant, such as Bordeaux 
mixture before planting. 
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If tho ins(3ct.s are. to be held as the [)j iniary eause ul the 
trouble, the plots should be sprayed with a suitable inset tieide. 
Rosin eompuiuul is a cheap and efficient insecticide spray ftn* 
the puri)ose, while in Queensland a liine-and-sulphur wash is 
reconnnended for use. 

Mr. Tyroii suggests that the lieie-and-sulphur wasli may 
be ])rei)ared as follows: ‘ Roil water in a (a>i)per ; take of good 
lime and powd(*red sulphur etpial weights: pound the former ; 
mix the two in a little water to a consistency of a cream ; tiien 
pour this cream-like mixture into the water, whilst this is 
being maintained in a constant state ot ebuliticjii : continue 
boiling till the lime and sulphur amalgamate and an orange- 
coloured solution is ])roduced. In making this tlie exact 
amount, of boiling water is a matter of indilference. but this 
should not exceed 10 gallons. Afbn* this stock solution 
has been made u[), it should be diluted with warm wattu- 
to such a strength as would be the maximum that th(‘ 
l)lant will tolerate, as mites do not it adily succumb t(» the 
action of insecticides.' 

TIui exact strength will have to b ‘ a mattm' of i‘Xperi- 
ment, and would best be determined by spraying dilTereiit 
l)arts of the estate with different stiengths. The spi’aying 
with an insecticide should then be followed by spraying with 
lh)i*deaux mixture so as to sterilize tin* eyes for some time ami 
thus pr'event the (‘iitry of fungi that cause the ’ black-heart/ 
and the spraying should be re[)eated at I(;ast once at the end 
of a fortnight. 

It is (luite [iossibh; that spiaying may have to be under- 
takoi as a regular o[)eration in pine-api)le cultivation if first- 
class fruit i^ to be raised. Clean and careful cultivation sliould 
also be can ied out, and in order that spraying may be the 
more [iracticable, it may be advisable to make the diritance 
between the rows a little wider than is usually practisetl. 

DISKASKS OKSnilMMCI) Oil STORK I ) IMN K-AI»1M.KS. 

It is extremely i)i‘t)bablc that much of the disal>pointm^‘nt 
which is suffered by shii)pers of pine apples is caused tlnough 
the decay of their produce in transit. Fungi a[)pear to make 
their entrance in two w^ays: (1) through bruises on the surface, 
and (2) through the cut ends of tlie stalks. 

Examination of diseased ifines from Antigua by Mr. A. 
Howard, M.A., one of my preilecessors, in th mycological 
laboratory of the Imperial Department of Agriculture in 11)01, 
show’ed that many pines present a soft w^atery condition in 
certain areas, from w'hich a characteristic fruity smell of 
ethyl acetate is given off. This smell is probably formed 
from the sugar of the juice b> the activity of a fungus, and 
the areas after a time become darkly discoloured, due to 
the spore formation of the fungus. The commonest fungu?' 
found in these diseased pines Avas Trichonphaerki saccharic the 
rind fungus of the sugar-cane, and it was s^en that the sterile 
mycelium extends to a considerable distam o beyond the dis- 
coloured area. The extent of the fungus may be determined 
by the watery appearance of the attacked pulp and by its 
unpleasant taste. On account of the watery nature of the 
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decay produced by the fungus, a single damaged fruit might 
easily affect the whole of a barrel. 

Other pines have been examined and show that they had 
become affected through the cut ends of the stalk. They were 
infected by a species of Diplodia that passes rapidly up the spiral 
vessels of the central vascular core and spreads from there to 
the surrounding tissues, producing therein a watery appearance 
very like that noted in the case of Trichoaphaeria sacchari. 
From this, however, it could be distinguished by the lack of 
smell of ethyl acetate. The older attacked portions become 
black, due to the mycelium turning a darkish colour with age. 
The fructifications are visible to the naked eye as small black 
dots under the rind of the fruit near the stalk end, and consist 
of pycnidia containing spores which are two-celled and brown 
when mature. 

This fungus which infects pines in Antigua develops rapidly 
on the voyage, and doubtless is responsible for some of the loss 
in the fruit during transit. 

Moulds caused by species of the common genera Pefiicillium 
and Aspei^gillus are often found on pines previously affected 
with Trichoaphaeria aacchari or Diplodia sp., or on those that 
have been cut too green, when extensive shrinkage takes place 
and causes the bracts to come apart and expose the tender 
tissues to the attack of these common fungi. 

Remedial Meaaurea : — 

As the loss caused by Trichoaphaeria aacchari can be largely 
avoided by care in packing, since the fungus gains an entrance 
and commences its ravages in transit at bruised surfaces, the 
greatest care should be taken not to pack any bruised pines, 
since one unsound pine may easily communicate disease to 
nearly the whole package. The pines should be shipped in 
a dry condition in well ventilated cases, and should be packed 
in such a way as to minimise shaking, and the consequent 
bruising, during transportation. 

The fungus Diplodia sp. probably gains an entrance to the 
fruit at the cut end of the stalk and, it has been suggested 
that if the fruits were snapped off from their stalks this 
danger does not exist. It might be possible, however, that it 
could be largely excluded by shipping pines with stalks about 
4 or 5 inches long, while in the case of valuable pines, it might 
be advisable to dip the cut ends of the stalks icto hot melted 
wax or tallow. 


ADDENDUM. 

Since the above paper was written, Dr. N. A Cobb (late 
Director of the Division of Vegetable Pathology and Physiology, 
Hawaiian Sugar Planters’ Association) has contributed an 
account of one of the main diseases of the pine-apple in Hawaii, 
that accounts for many pine-apples that become diseased on 
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the plantations, and may also be the cause of some of the slices 
that have ‘ gone off ’ after canning. 

It is a soft rot accompanied by a sooty black colour of the 
watery tissues in the last stages. ^ The earlier stages of the 
disease are not accompanied by the black colour, for the fungus 
itself merely softens the tissues and discolours them but little. 
The black colour of the later stages of the disease is due to 
large numbers of macrospores ol Thielaviopais ethaceticus^ 
Went — the fungus that causes the so-called ‘ pine-apple disease’ 
of sugar-cane cuttings. 

Microscopic examination of the watery tissue at a distance 
of 2-3 inches from the dark macrospore formation shows that 
it is mainly composed of the rather dark-coloured mycelium of 
the fungus. This gives rise to chains of microspores, and later 
the dark coloured macrospores are produced. 

‘ The microspores arise in the mycelium of lesser diameter 
and appear to form first in the vicinity of the vascular tissue of 
the pine-apple.’ Inside the pine-apple ‘ the microconidia are to 
be seen forming in the mycelium of the fungus, and after they 
are complete they are pushed forth from the ruptured ends of 
the cylindrical mycelium,’ but when a diseased pine-apple is cut 
through and exposed in the air, aerial conidia are produced. 

‘ These were in moniliform chains of the most beautiful regularity, 
the spores remaining joined at the central part of the area 
between them.’ It would appear that these spores were formed 
by the segmentation of aerial mycelium that had originated 
internally from other mycelium. 

The rot is most common at the base of the fruit and at the 
top, and is largely determined by insects. Moreover, its spread 
from one plant to another is largely the result of insect work. 
In this spread the mealy-bug is said to play an important part. 

There would appear to be considerable resemblance to this 
disease of the Hawaiian plantations to that which has been 
described in the above paper as ‘ black-heart ’ or ‘ core-rot.’ 
In Hawaii, however, the disease is said to be most common at 
the base of the fruit or at the top, whereas specimens of 
‘ black- heart ’ in the West Indies show that any particular 
segments or groups of segments may become affected. 

The recommendations for remedial measures that are given 
by Dr. Cobb are valuable, and are here briefly summarized : — 

The mealy-bug of the pine-apple is most ab.mdant at the 
base and at the top of the fruit, and, therefore, when tops are 
removed for the purpose of planting out, the greatest care 
should be exercised to see that no insects are transplanted at 
the same time. Remove as many leaves at the base of the 
cut-off top as may be necessary to secure this end. 

All pine-apple refuse should be completely destroyed and 
all diseased pine-apples should be buried deeply, so that danger 
of spread from spores may be obviated. 

When planting, the removal of the tissues from the lower 
part of the pine-apple top is to be recommended, as the 
lowestmost tissues of the new plant will then for some, time 
offer some resistance to the attacks of the fungus should it be 
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present in the soil ; For it has been found that the fungus when 
it rots in pine-apple at the top does not penetrate beyond a 
eertain distance into the top, doubtless, l)ecause the tissues 
are less suitable to the fungus growth. 

Experiments in various sugar-growing countries have 
shown that cane cuttings can be protected From the. ‘ pine- 
apple disease ' fungus Thielariopsist rthaccticus by tlie 
ai)plication to their ends of llordeanx mixture or tar, and it 
may be possible that tlie disease of i)ine-apples (‘ould be 
prevented from attacking freslily planted sets by the ado])tion 
of a similar method. In fact, it is probable tliat tlui smearing of 
the cut ends of all ]}inc-apple slips with Hordivwix mixture oi* 
tar might, be generally performed with bimefit. 



167 


LIME JUICE INDUSTfty. 


CITRATE OP LIMB AND CONCENTRATED 
LIMB JUICE. 

HY THE FION. FRAN(T8 WATT-*, E.I.C., F.(J.S., 

Government Analytical Chemist and Sn[M*rintendent of 
Agriculture for the Leeward Islands. 

Interest in citrate of lime has recently incieased in the 
West Indies from the fact that tlie article is now being made 
and shipped on a fairly large commercial scale from tlie islands 
of Dominica and Montserrat. In previous papers,* I have 
discussed the details of its manufacture, and have little to add 
to what has been already said except, pei*haps, that it might 
be found that a well-prei)ared juice, free from pulp and charred 
matter, might find direct application in some of the ai’ts, ami 
thereby command a higlier price. 

One somewhat importitnt point has howevei* been brought 
to my notice by one of the West Indian makers of citrate, 
namely, that hot lime juice filters readily through suitable 
cloth. This fact admits of application in the manufactui'ing 
process. In making (dtrate it is desirable (ii’st to lieat tlie 
juice in a still so as to recover the essential oil, whi(*h is 
a valuable commodity; after distillation tlu^ hot juice can be 
run through filters, wliich may advantageously be made on the 
lines of the well-known Taylor-bag filters ciimmonly used in 
sugar manufacture. The clear, filtered juice is then used for 
the preparation of citrate in the manner previously desm ibed. 

Another useful suggestion, for which I am indebted to the 
same gentleman, is that the juice can be readily and economi- 
cally heated by blowing naked steam into it, and that, by using 
a suitably perforateil pipe, the steam so agitates the juice as 
to obviate the itse of any mechanical stii*rer. It is preferable 
to let the steam into the juice on iine side of the mixing vat so 
as to cause a regular circulation. If the juice is brought into 
the mixing vat as soon as possible after leaving tin* still, so i\> 
to retain a good deal of heat, the dilution caused by the naketl 
steam is reduced, and therefore the filters should be arranged 
to retain the heat as much as possible. Mixing vats of wood 
answer the purpose admirably. 

The best forms of drier appear to be tliose in which warm 
air is drawn over the citrate deposited on shelves ; these driers 
are of the type of <>acao driers described in the WcM Indian 
Bulletin^ Vol. II, p. 

As regards the relative advantages of making citrate or 
concentrated juice, I have nothing to add to wliat I said in the 
West Indian Bulletin^ Vol. Ill, p. 152. The question appears 
to me 1:0 be still an undecideil one. 

* West Indian IhUlrtin^ Vol. II, p. aiui Vol. IIJ, p. 152. 

t Driers of this kind are made by the Blackman Export Co., Ltd., 70 
Finsbury Pavement, London, E. C. 
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In order that those interested in the subject may form 
some idea of the appliances required for the manufacture of 
citrate, I append here plans for a citrate factory capable of 
dealing with a crop of about 12,000 barrels of limes, equivalent 
to a crop of about 100 casks of concentrated juice. 

Considerable improvements may be effected in the manu- 
facture of concentrated juice. In the first place, the juice should 
be freed from pulp and suspended impurities before concen- 
trating. This is now found to be a comparatively simple matter. 
It is usual to heat the juice in a still in order to recover the 
essential oil. When the distillation is finished and the hot juice 
discharged from the still, it is readily clarified either by 
allowing it to stand in vats to permit the suspended impurities 
to subside, or preferably, it may be passed through bag filters 
in the manner mentioned above. 

Concentrated juice prepared from clarified lime juice is 
comparatively free from suspended impurities, and is a superior 
article to much of the concentrated juice now commonly placed 
on the market. Some suspended impurities are present, how- 
ever; tliese result from the action of heat on the juice in the 
process of concentrating. 

It is important that the concentration should be controlled 
by means of the citrometer in the manner described in the 
West Indian Bulletiny Vol. II, p. 309, which briefly is tliis : 
‘Carry on the concentration until the citrometer, wiien 
immersed in the juice at the boiling temperature shows 
a density of 60°.’*^ 

A much finer product would be obtained if the juice ere 
concentrated in steam-heated pans instead of over open fires. 
It is suggested that shallow wooden vats heated by steam coils 
of copper or block-tin will serve for this purpose. I have not 
seen such appliances in use, but the suggestion is one well 
worthy of consideration and should commend itself to planters 
for trial. 

I am informed that there is a demand for the better 
qualities of concentrated lime juice for direct use in various 
arts and manufactures in the place of crystallized citric acid. 
This is of importance, for, if a fine quality of concentrated 
juice, of good colour and free from suspended impurities can 
be placed on the market, it is reasonable to suppose it will be 
in demand for those purposes in which a solution of citric acid 
can be employed in place of the crystallized acid, and should 
command a higher price than ordinary concentrated juice. 


* Citronieters may be obtained from Messr.s. Baird and Tatlock, 14, Gross 
Street, Hatton Gardens, London, W.C.; Messrs. J, Long & Co., East ohcap, 
London, E. 0., or from most dealers in chemical apparatus. 
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ADDENDUM. 

THE USi: OP CENTRIFUGALS FOR DRYING CITRATE. 

Until recently I was of opinion that it was sufficient to 
press the wet citrate in bags in order to remove the superfluous 
water before putting the citrate in the drier. I have, however, 
recently had an opportunity of conducting some experiments 
with citrate, as produced on a commercial scale, and have 
ascertained that a centrifugal will remove a considerable 
quantity of water from citrate which has already been well 
pressed. 

The experiments were conducted with a model centrifugal 
having a basket 5 inches in diameter and run at a speed of 
about 3,000 to 3,500 revolutions a minute ; thus developing 
a centrifugal force of about the same intensity as that obtained 
ill large centrifugals in commercial use. 

The experiments also demonstrated very clearly that 
citrate can be handled vei*y conveniently by means of centri- 
fugals. The centrifugal emidoycd for the experiments was 
lined with twill cloth, of the kind used for press cloth. There 
was no tendency for the citrate to force its way through the 
cloth, and the water was removed with striking rapidity. 
The centrifugal removed a considerable quantity of water from 
citrate which had already been well pressed. 

The ‘Citrate may be washed very conveniently in the 
shortest space of time and with the minimum amount of hot 
water while it is still in the centrifugal, thus producing a jmre 
citrate of good colour. 

It has frequently been noticed that citrate dries with 
difliculty when it has been so handled as to produce 
a plastered surface on the lumps. The press has a little 
tendency in this direction, but careless handling may accen- 
tuate this condition. Citrate which comes from the centrifugal 
is in a dry pulverulent state in which it dries rapidly, and the 
resultant dried citrate is freed from lumps, and is softer and 
more friable than that which had been pressed. 

The advantages to br gained by the use of the centrifugal 
may be summed \\}) as follows : — 

а. Convenient and rai>id handling. 

б. Rapid and thorougli removal of watei . 

c. Convenient washing. 

(Z. More rapid drying in drier, and consequent saving 
of time and fuel. 

e. Better condition of iinished citrate. 

Where citrate of lime is made on a large scale I have no 
doubt that the use of the centrifugal instead of the press is to 
be recommended, for it should be found very materially ti) 
improve the conditions of working. 
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CITRATE OP LIMB. 

Mr. Joseph Jones, Curator of the Botanic Station, Dom- 
inica, has submitted the following note on citrate of lime in 
Dominica 

The manufacture of citrate of lime in Dominica was taken 
up a short time «go by one firm, and the results of these 
initial experiments have proved very satisfactory. The citrate 
was favourably reported on in London, and the analyses 
showed 09 per cent, of citric acid. 

The quantity of citrate of lime exported from Dominica to 
December 30, 1906, was 728 cwt., valued at <£1,555, and so suc- 
cessful have been these etarly efforts that very considerable 
development along these lines may be expected in the near 
future. 

At present, tlie bulk of the lime juice produced in Dominica 
is concentrated for export. Under tliis system there is a great 
loss of acid. If citrate of lime is carefully made, there should 
be a very small loss of citric acid, and although it is more 
expensive to manufacture, it is a siqjerior product and com- 
mands a higher price than concentrated juice.* 

It is probable that along the Leeward side of Dominica, 
wheie transport by water is but larely interrupted by bad 
weather, a factory or factories for making citrate may be 
erected, and the raw juice purchased from the (^states aiul 
small growers. Provided the iJantor has an interest in the 
factory sncli a development is to be hoped for. 

Tlie pieparation of lime juice would then be separated from 
estate's work, and the planter would have more time to attend 
to the cultural and raanurial requirements of his lime trees. 

The higliost commendation is due to those planters wlio by 
making citrate, or by preparing a very pure concentrated juice, 
are seeking to raise the quality and the value of the products 
of the lime industry in Dominica. 


* It is calculated that In making concentrated juice the loss of aehl may 
be about 6 to 10 per cent, under conditions of careful working, whereas in 
making citrate it may perhaps lie put down at about 2-:i per cent. Making 
citrate requires more care and skill than is necessary for the inanufnetui'e 
of concentrated juice, and the cost of the chalk has to added to the cost of 
working. There is probably little or no saving in fuel in making citrate, no 
saving in freight, and possibly little saving in packages. (Ed, IT. J. JB,} 
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LIMB JUICE CONCENTRATION. 

The followings brief note on lime juice concentration has 
been prepared by the Hon. J. C, Macjintviik, of Dominica, and 
should prove of interest : — 

The need for impiovinj< the (f.iality of West Indian con- 
(*entiated liine juice has long; been ai>parent, and during tlie 
last few years attention has pci sistently been din'cted to this 
fact by Dr. Watts, merchants, and others interested in the sale 
of th(^ product. 

Tt has been pointinl out that the great dilTerence between 
the price of Sicilian and West Indian juice, amounting usually 
to about per hhd.,^ is very largidy due to the indifbu'ent 
prei>aration of the latter, for it usually (‘on tains lai*ge rpianti- 
ties of pulp ami foreign matter, and carbonized juice' due t(» 
excessive (*.oncenti*ation. 

Efibrts at improvement have usually taken the direc*tion 
of attempts t-o clear the raw juice and liave invariably resulted 
in failure for the following reasons: — 

(1) Haw juice takes long to settle, and therefore very 
large storage capacity is necessary. This alone would render 
the ado])tion of this method impossible on most estates. 

(2) Subsidence is never complete, it being only possible 
to draw off as clear juic(^ ()()-f),5 per cent, of the entires quantity, 
anti the resitlue, a thick mass of pul j) and t)i], defit‘s every t'fl'ort 
a.t econtanical treatment. 

It was not until attention was directed to clearing tht‘ 
juice after distillation that any substantial improvement was 
elVected. The proce.ss of di.stillation removes the oil, and if 
the juice is then run into .subsiding vats, the pulp as well as 
a good deal of the gummy matter contained in the juice, 
rapidly .settles to the bottom along witli the heavier impurities. 
The supernatent liquid can, after the lapse of a few hours, be 
dra^v^n off perfei^tly cleai*, and the remaining juice re(*ovm'ed 
from the sludge, with which it is mixed, by the use of ‘brewers' 
li Iters. 

The.se filters are merely canvas bags enclosed in one outer 
casing of loosely woven twine. Tliey are cliea)), simple, and 
(juite efficient. 

Clearing juice in this way adds practiealiv nothing to the 
cost of manufacture if the works are suitably arranged. In 
my works the juice is pumped from the mill into vats placed 
high uj) in the boiling house, thence it pours into the still and 
and from that into tlie subsiding vats. Tliese are fitted witli 
taps 8 inches above t-I e bottom for drawing off' the clear juice, 
and a i)lug hole in the bottom for removal of the shidge. After 


* Market quotations are made as for a pipe* of 1 OS gallons, of 01 o 7 . of 
(dtric acid per gallon. West Indian (‘oncentrated Imio juice is shippoil in 
packages of half this size, hut inasmuch as the Juice eontaiiis usually about 
twice the quantity of acid, it is customary to regard the quotation as referring 
to a hogshead of West Indian juice, and it has been so treated here. 
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subsidence, the clear juice is nin into the tayche and the 
sludge thrown up into filter tanks, from which the filtered 
juice finds its way also to the tayches. 

During the first season my entire crop was treated in this 
way; and that the results were satisfactory may be judged 
from the remarks of Messrs. Ogston and Moore, analytical 
chemists of London, who, reporting on samples drawn from 
a large shipment of juice, said: ‘ we do not think concentrated 
lime juice can be better made.* 

As to the resulting increase in the market value of the 
product, I am not yet in a position to speak from personal 
knowledge, as all my juice has been supplied to contract at 
a fixed price. Messrs. Scriitton, Sons & Co., however, replying to 
a query on the subject, wrote : ‘ There can be no doubt that it 
pays to be careful with your concentration. Of this fact we 
have had proof during the past season, as we have been able to 
obtain SOs. per hhd. more for juice which was thin and 
clear, and which contained less than 115 oz. of citric acid per 
gallon.* 

Dr. Watts has repeatedly drawn the attention of planters 
to the great loss of acid resulting from excessive concentration, 
and the above quotation further emphasizes the advantage of 
boiling to only a moderate density. 

I may remark that an increase in price of 30s. is equal to 
a net gain of over 28s. after deducting discount and charges, 
based on the value of the product. 
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COTTON INDU8TBY. 


RECENT RESULTS IN THE CULTIVATION OP 
COTTON AT BARBADOS. 


BY J. R. BOVELL, P.L.S., P.C.S., 

Agricultural Superintendent, Barbados. 

At the last Conference, I made a statement with regard to 
the cotton industry at Barbados, relative to the best time to 
plant the seed, the cost of growing the cotton, and the profit 
to be derived therefrom, etc., I now propose, after further 
experience in the cultivation of this crop, to supplement that 
information. 

With regard to the time at which cotton should be planted 
at Barbados, it is not yet possible to si^y definitely which is the 
best month, but judging from the rcsi'lts so far obtained, it 
would appear that from the beginning of July to the middle of 
August would be the best time for the seed to be sown in the 
black-soil districts, which are the lower levels of the island. In 
the red-soil districts, in the centre of the island, which are at 
a higher elevation, it would perhaps be better to plant a little 
later, probably from about the beginning of August to the 
middle of September. 

Owing to the rapid increase of the cotton industry in 
Barbados, it was deemed desirable in 1905 to institute a series 
of mauurial experiments to ascertain the requirements of the 
Sen Island cotton plant under the soil and climatic conditions 
which exist in the cotton-growing districts of the island. The 
experiments, which were started during the cotton season of 
1905 have been continued this year, but up to this time they 
are not yet complete. Consequently, I am unable to present 
to you the results for 1906. The objects of the experiments 
are to ascertain (1) the quantity of nitrogen needed to produce 
the best results when combined with sufficient phosphoric acid 
and potash to enable that constituent to exercise its full effects ; 
(2) to ascertain in like manner the requirements of the cotton 
plant with regard to phosphoric acid when combined with 
sufficient nitrogen and potash; and (3) its requirements as 
regards potash when combined with nitrogen and phosphoric 
acid. 

The experiments for 1905 wore conducted on two estates. 
On one estate, unfortunately, however, owing to an attack of 
the black scale {Lecanium nigrum\ the results could not be 
taken into consideration. At Bentley plantation, the estate 
for which the results are given, the cotton was planted on 
August 7, 1905. The chemical manure was applied on August 24 
and 25. The first picking was ciynmenced on December 30, 1905 
and finished on March 1, 1906. The second picking was com- 
menced on May 1 and finished on May 25, 1 906. 

The cotton germinated regularly ; the weather conditions 
during its growth were favourable, and the plants were kept 
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free from cateriiillars and were well cared. The seed-cotton 
Wivs valued at 7e. per lb. 

The plots were divided into four series : — 

1. No manure. 

2. Nitrogen series. 

3. Phosphate series. 

4. Potash series. 

In the nitrogen series, each plot ieci4ved 00 lb. [iliospliorie 
acid as superplu)S[)hate, and 20 lb. potasii as sulphate of potash. 
One plot received nothing further, hut the othei’ threes rca*eive<l 
in additiem 10, 20, and 30 lb. of nitrogen, l•espectively. 

In the phosphate series, each plot receivinl 20 lb. nitrogen 
as sulphate of ammonia, and 20 lb. potash as sulphate of potasli. 
One plot received nothing further. The other four plots 
received 20, 30, (H), and 80 lb. phosphoric acid as super[)hospliate, 
respectively. 

In tlie potasli s(‘ries, €»ach plot received 20 lb. nitrogen as 
suli)hate of ammonia, and 60 lb. of pliosphoric acid as su[)er- 
phosphate. Ont? plot received nothing further. The other 
three plots received 10, 20, and 30 lb. [lotash as sul[>hate of 
potash, resi)ectively. 

In the nitrogen scries, tlnac was a iiroiiortionate increase 
from the addition of nitrogen. The best result was ohtfiimal 
where 30 lb. nitrogen as sulphate of ammonia were applie<l per 
acre, the increased yield amounting to 270 lb. of seed-cotton. 
After deducting the cost of the manure, tlu' profit over the no- 
iiitrogen plot was $0*3r) per acre. 

In the phosphoric acid series, the best results were (obtain- 
ed where 40 lb. of phosphoric acid afl suptu[)hospIiatii were 
applied. The increase due to inuuuriiig was 2S1 lb. of seed- 
eutton. After deducting the value of the manure, tin* profit 
by manuring over the no-phosphate plot was $14*87 per acre. 

In tlie potasli series, the best results were obtained where 
20 lb. potash as suliohate of potasli were ai>plied. Tlie increase 
due to manuring was 196 lb. of seed-cotton ; and after deducting 
Mie cost of the manure, the profit by manuring over the no- 
potash plot was $1*77 per acre. 

In addition to the manurial experiments, experiments 
were carried out last year with regard to the selection of cotton 
seed. These are being continued this year. This is a matter 
of I might almost say, vital importance to cotton growers in 
the West Indies. In South Carolina, where the Sea Island 
cotton industry has been brought to such a state of perfection, 
it is a matter to wliich great attention is paid, as it is found 
that unless seed selection is carried on continuously, tlie yield 
and quality of tlie lint, quickly deteriorate. 

As a detailed account of the method adopted for carrying 
out the seed selection has already been pviblished in the Went 
Indian Bulletin^ (Vol. VII., p.p. 158-70) by Mr, T. Thornton, 
Travelling Inspector in connexion with Cotton Investigations, 
there is no need to describe it here. 
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Last year experiments were carried out at seven estates 
and 204 plants were selected in tiie lields. Of these, fourteen 
only were satisfactory in all their characters. The seeds from 
some of these plants have been sown and the lint obtained 
from such plants as have reached maturity is of much better 
tpiality than the average cotton grown in Barbados, This 
year the number of estates on which seed selection is being 
carried out has been increased to twelve, and an elTort will bc^ 
made to induce cotton growers to learn the method and to carry 
it out for themselves. 

In addition to the experiments already mentioned, experi- 
irients have also been conducted at Barbados with four 
different insecticiiles (viz., Paris green, London piii*[)le, green 
arsenoid and Scheoles green), different fungicides (viz., sulphur 
and lime, and dry Bonieaux mixture and lime), and different 
methods for disinfecting seed before planting, and it is ho[)ed 
that before long the results of these c'xpeiiments will be laid 
be Tore cotton growers. 

The principal reason for growing cotton is tlie profit to be 
derived therefrom, and any reliable information on this subject 
will be of value to those who proi)ose to undertake the 
cultivation of this crop. 

Lately, the proi)riet(a* of estates in a district suitable for 
cotton growing, has furnishetl me with a statement, showing 
the results of his cotton cultivation at one estate for the three 
seasons 1903-0 inclusive, and at anuthei* estate for the season 
1905-0. 


As will be seen from the statement the average results at 
one estate for the three vseasoijs wei'c : 


Average area planted in cotton ... 

„ quantity seed-cotton per acre ... 
„ „ lint per acre ... 

„ „ seed per acre ... 

„ net amount obtained for lint 
aftc'r deducting cost of ginning, 
shipping, the .celling expenses in 
England, etc 


53 acres. 
1,034*3 11). 
297*3 „ 
729*3 „ 


20(v pertly 


KXPENSKS. 


Average expenses i)er 

acre 

tor 

agricultural labour 

$ 18*99 





99 

manure 

7*74 

»» 



99 

11 

salaries 

2*49 




99 

«» 

taxes and insurance 

2*37 




99 

99 

tradesmen ... 

1*58 

») 



99 

99 

repairs to buildings- 
etc., for bags for cotton, 







Paris green etc. 

2*53 

- 


19 

99 

11 

upkeep of stock, freight, 
charges, etc., 

3*49 


»» 

99 

99 

»» 

sundries 

1*53 


Total average cost per acre ... (£8 9,s. 8d.) $ 10*72 

The average clearance per acre including the value of the 
seed, after paying all expenses, was $47*48 or £9 176*. lOd. 
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At the second-mentioned estate, cotton has only been 
planted one year and the results, while they are very 
satisfactory, are not so valuable as those given above. From 
17 acres for the season 1905-6, the average yield was 1,264 tt). of 
seed-cotton, which gave 352 lb. of lint and 898 Ib. of seed. The 
receipts for the lint and seed were $110*54 per acre, the expendi- 
ture $42*50, leaving a profit of $68*04 per acre, or <£14 38. 6d. 

These are sugar estates, and the amount paid in salaries, 
taxes, insurance, tradesmen, repairs, freight, etc., are calcu- 
lated in proportion to the area of cotton, sugar-cane, etc., 
respectively. This statement may therefore be taken as the 
average cost of growing cotton in Barbados in a suitable 
locality. The average cost on the two estates of growing 1 lb, 
of seed-cotton was, at the fii*st, 3*9c., and at second 3*3c. At 
the former, the value of the seed-cottop per acre Avas $88*20, 
and at the latter, $110*54. The seed has been valued at $24*0() 
per ton, the price which whole seed has realized in Barbados 
as food for estate animals. 

The attorneys of a plantation in the parish of Christ 
Church, and the proprietor of another in St. Philii) have also 
been good enough to furnish me with statements shoAving the 
results of their cotton cultivation at their respective plantations 
for the season 1905-6. 


The average results at the xdantation in Christ Church are 
as follows 


Area planted in cotton 

Average quantity of seed cotton per acre ... 
„ „ „ lint per acre 

„ » ^^eed ,, „ 

„ net amount obtained for lint after 
cost of ginning, shipping, and the 
selling expenses in England being 
deducted 


16 acres. 

926*7 It). 
263*6 „ 
651*9 „ ' 


27 ’Sc. per lb. 


EXPENSES. 

Average expenses for agricultural labour per acre 

$ 16-27 

99 

99 

„ manure per acre 

7-20 

99 

99 

„ salaries „ „ 

. 4-42 

99 

99 

„ taxes and insurance per acre 

1-75 

99 

99 

„ repairs, bags, Paris green, etc. 

1125 

99 

99 

„ upkeep of stock, freight, etc. 

1-39 

99 

99 

„ miscellaneous, staff etc. 

1-435 


Total average cost per acre (£6 198. ll^ci.) $ 33*59 


Average profit per acre including value of seed $45*35, or 

£0 88 . ll^d. 
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The average results of the plantation in 8t. Philip are as 
follows : — 

Area planted in cotton ... ... ... 31 acres. 

Average cpiantity of soed-cf)tton i)er acre i)701 lb. 

„ „ „ lint per acre ... ... 270 8,, 

), ft seed ,, ... ... 088 < ,, 

,, net amount obtaiinju for lint after 
deducting cost of ginning, ship- 
jjing, and the selling exi)enses in 
England ... ... 27*7c. i)erlb. 


EXPENSES. 


Average; expenses per acre for agricultural labour $18*09 
„ „ „ „ „ manure ... ... .. 0*09 

„ ,, „ ,, „ salaries ... ... ... 8*80 

,, ,, „ „ „ taxes and insurance ... 1*86 

,, ,, ,, „ „ livestock .. *885 

,, „ „ „ „ Paris green 2* ir» 

,, ,, ,, „ „ foo<l for stock ... ... 1*05 

,, ,, „ „ „ miscellaneous .. 1*58 

„ ,, „ „ ginning, baling and 

shipping lint, and expenses in England ... *412 


Total average cost per acre ... ... ... ... $84*49 


Amount realized for lint 

Vhilue of seed, 23,415 lb. at £5 
pe;r ton 

$2,717*10 

$250*88 

- 572 

- 52 

0 2 

5 4 

Less expenses 

$2,997 '98 
1,172*09 

£024 

211 

11 7 

0 2 Jr 

Amount cleai ed on 84 acres 

1,825*29 

880 

5 U 

Average clearance per acre 

53*()8 

11 

:i 8 


Although I have been able to show very satisfactory 
returns from cotton growing at Barbados for the past three 
years, yet tlie cotton growers have their troubles, and this 
year, owing to the excessive rainfall at one time and the 
drought at another, the returns will be considerably less than 
the/ were last year, and iiidcss some of the growers obtain 
heavy yields fi-oui tlieir second picking, they will sustain a loss 
on the year’s working i)n one estate which gave a yield of 
over 1,200 1b. of seed-coltoii per acre last year, the yield for 
the first picking this year will not bo 20 lb. of seed -cotton per 
acre; and although there is no doubt but thac cotton -^an be 
grown in Barbados, the prices will have to be on tlie average 
of those obtained for the past three years, If the industry is to 
be continued. 

As it may not be without interest, the area of cotton 
planted, the quantity of lint shipped, and the yield of lint per 
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acre at Barbados for the three years 1902-5 inclusive are given 
in Table I. Prom this it will be seen that in 1902 there were 
16 acres planted in cotton ;in 1903, 800 acres ; in 1904, 1,617, 
and in 1905, 2,000 acres. In Table II, the average prices for the 
same three years for first-fpiality Sea Island lint, second-cpiality 
Sea Island lint, Egyptian, Upland, Peruvian, and natize cotton 
are shown. 

I may further state that the area estimated as planted in 
cotton in 1906 was 5,000 acres. Unfortunately, however, as 
stated above, owing to very unpropitious weather, the yield 
will not be as good as it has been for the past three years. 

Table I. 


Showing the arcni of cotton [danted, quantity of lint 
shipped, and yield of lint per acre for the island of Barbados 
from 1902-5 inclusive. 


Years 

Area 

planted. 

When shipped. 

Amount 

shipped. 

J^ounds. 

Yield 
pei‘ acre. 

Pounds. 

1902 

16 

to 30th Sept. 1903 

.5,400 

337*50 

1903 

i 

800 

i 

1st Oct. ’03 to 30th Sept. 
1904 

187,945 

1 

234 ■93 

1904 

. 

1 

1,647 

1st Oct. ’01 to 80th Sept. 
1905 

; 279,264 

! 

1 169-53 

! 

1905 

2,000 

l.st Oct. ’0.5 to 30th Sei)t.: 479,418 
1906 . 

1 

, 239-71 


Table II. 

Summary of iirices of Sea Island anil other cotton shipped 
for the years 1904, 1905, and 1906. 


Years. 

Ist Quality j 
Sea Island, j 

i 

1 

2nd Quality 
Sea Island. 

1 

1 

Egyptian. ! 

i 

. 1 

a 

eC 

a. 

Peruvian. 

Native. 

1 


d. 

d. 

d. 

d. 

d. 

d. 


15-48 

... 

7-38 

6-14 

8-00 

8-25 

1905 

14*55 

6-19 

6*90 

5-00 


... 

1906 

15-20 

6-06 

... 

•" 

• . • 

... 

Average 

15-08 

6-12 

6-69 

5-57 

8-09 

8-25 
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COTTON INDUSTRY IN THE LEEWARD 
ISLANDS. 

KV Till': HON. I'KANOIS WATTS, D.S. , T.l.l'., l'\( .S., 

(toViM'innenl Analytical Clnnnisl anil Snpcn’iiittnulent ot* 
A^iit*iillur(‘ foi* Lei?wai*d Islands. 

In a iiiwiniis niinihcr ot* tin* UY’.s7 Judinn HuUcUh (\'oI. VJI, 
p. oil) eai'Iy in 1001), I put rorw,ii*d a sta lenient tracing tliej^rowtli 
of the cotton industry in the Leeward Islands fioni very small 
ex[)erimental beKiindn^s in 1001) up to a substantial induscry 
in lOOa, when some 1380, 000 Ih. of cotton lint were exi)oi*t,ed 
from the colony, of a value of ajiprox iinately C22,‘300, exclusive 
of the value of the cotton seed incidentally produced. 

As was intimated in that paper, it was expected that the 
industry would expand still farther in the followuiiK year. 
This ex[)e(^tation Avas warranted, for the records for 1000 sliow 
that the exports of cotton lint were 520,082 Ih. of the value of 
€o0,71)0 an increase of over |/'‘r cent, in one season. 

The e\i)orts from the various island.-^ of the colony during 
the two years ha ve been as follows • 


; 

I’oiiikIs lint 
1905 * 

I’ounds liib 
1000. 

1 

1 Antigua, including Larhuda 

5 l,28U 

1 00,018 

iSt. Kitt’s ... ...j 

; 1 

78,211) 

120,370 

'Nevis .. ... ... 

111,721 1 

120,108 

Anguilla ... - ..J 

i 

:3L152 

80,650 

! 

Montserrat ... 

/0,722) 

08,262 

Virgin Islands ... 

^ 1,100 

0,075 

Total, Leeward Islands 

. _ . _ 

;388,477 

520,382 


These li^ures show very substantial increases in the case 
of each of the ishuids, except Nevis, where, owing to drought, 
the output has been smaller from an ini'reased a ^’eage than in 
the previous year. 

I am not aware that any new posts or diseases have made 
their aiipearance in the cotton Helds of the Leeward Islands 
during the past two years, thougli a good deal of trouble has 
been experienced from some of the old ones, such as caterpillars 
and leaf-blister mite. (Joiistant vigilance and vigorous cfTorts 
are therefore necessary ; tlie destruction of ‘ old ’ cotton should 

* These tigures difVer .slightly from thosi* in the IPe.sV Indian Ji^dUtin 
tVol. VII, p. 30 ), having been compiled from amended returns. 
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be insisted on as a means of preventing the carrying over of 
pests from one season to another, and from one crop to another. 
Tne disease known as ‘ black boll,’ which was formerly trouble- 
some ill some districts, particularly in Montserrat, has been 
less prevalent. The cotton boll worm (Heliolhis arnuiger) has 
been found as a i)est on cotton, first at Barbuda, and subse- 
quently at Antigua ; this is jirobably not a newly introduced 
pest but one which has been here for some long time. It was 
known as attacking corn (maize), but now seems to have turned 
its attention to cotton. 

It may now be useful to state the condition of the industry 
in the various individual islands and to point out the directions 
in which progress has been made. 

ANTIGUA. 

During the season 1906, cotton growing at Antigua was 
undertaken on more systematic lines than formerly ; consider- 
able attention was given to the question of seed, care being 
taken to secure good qualities. Active efforts were also made 
to combat diseases, though here, as elsewhere, there is room 
for improvement. Caterpillars gave an unusual amount of 
trouble in the autumn of 1906, and very vigorous measures 
were required to keep them in check. 

It is satisfactory to I'emark that the quality of the cotton 
produced at Antigua during the last year or two has under- 
gone considerable improvement, so that now botli brokers and 
spinners speak very favourably of it. This small measure of 
success should not lead to the relaxation of efforts to improve 
the quality of the cotton still further. Indifference in this 
direction is sure to lead to deterioration and disaster ; indeed 
I feel that the danger of deterioration in quality is one of tJie 
greatest, if not the greatest, of the dangers we have to encounter 
in the future. 

The area under cultivation was increased and, in most 
instances, the work was carried out on better lines, for it has 
begun to be recognized that cotton will form a useful rotation 
crop on sugar estates. Considerable development took place 
in the English Harbour district where a Jiumber of small 
holders planted cotton on land which for many years had been 
thrown out of cultivation, and a considerable quantity was 
planted, in this district, on Dimsdale estate, as an adjunct to 
the lime cniltivation. In this way some measure of prosperity 
has been restored to a district which formerly was poverty- 
stricken. 

The soil in the district around English Harbour is very 
well suited for cotton growing, the land is, therefore, being 
rapidly taken up for the purpose. A considerable tract belong- 
ing to the Government has been leased and a fair area planted 
in cotton. This promises well, and picking operations are now 
(January 1907) in progress. 

In other districts considerable areas of land which have 
been thrown out of cultivation for years, have been cleared 
and planted with cotton. Several new-comers have arrived 
in the island with the intention of growing cotton ; some of 
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whom have already acquired land and have cotton crops 
establislied. There is still a considerable area of land not 
under cultivation suitable tnr cotton growing, so that further 
progress may be looked for, and it appears certain that there 
will be a large increase in the quantity of cotton produced on 
the sugar estates. 

The whole of the crop was ginned at the ginnery owned 
by the Government and worked by the Department of Agricul- 
ture. This has now been taken over by a company which has 
been formed from amongst local people interested in cotton. 
Two other ginneries are also being erected. 

ST. kitt’s-nevjs. 

Much progress can also be recorded from St. Kitt’s. Here 
it has been found that cotton can be successfully grown in the 
cane fields as an intcuirn or ‘ (*at’ch ' crop. It requires to be 
planted early — May or June and must be removed from the 
Helds by December oi* .lanuary. The canes are planted through 
the cotton about the months of November or December. With 
careful working, it would appeal* that neither (;ane nor cotton 
sulTers from this metliod of cultivation, and greatly increases 
the material and iinancial productiveness of the estates. This 
affords an additional tribute to the ease of manipulation and 
the Fertility of the St. Ritt’s soil. 

The ginnery ere(‘ted at Sandy Point was not found to be 
necessary. Its working lias been dis(*ontinned and the machin- 
ery disposed of. Some improvements have been effected in the 
ginneries for tlio (jrop of 1900-7. An additional gin has been 
placed in tlie ginnery at Spooner's, which is now e({iiipped with 
three gins, steam baling-press, and a disintegrator for crushing 
seed. This ginnery can handle some 1,000 lb. of lint a day. 
An oil engine is to be erected at the Stone Fort ginnery in 
place of the aerniotor formerly used. A small ginnery has 
been erected in Basseterre by Mrs. Pis tana. 

The crop now being i;icked promises well. The gale of 
September 1 blew the cotton bushes about considerably and 
it was feared that a good deal of damage would result, but, 
fortunately, the bushes have recovered in a satisfactory 
mannei*, so that, in most cases, little real loss lias resulted. 
Caterpillars were extremely troublesome and recpiired strenuous 
efforts to keep them under control. Leaf-blister mite was also 
in evidence, but the system of cultivation followed in St. Kitt’s 
would appear to keep it in check, for the early destruction of 
tbo cotton bushes and the alternation with cane tend to 
prevent its spread. 

The crop reaped in Nevis in 1900 was a comparatively 
small one for the area planted. The southeiii pr:rtion of the 
island suffered so severely from drought that in many instances 
the cotton crop was almost a total failure. Unfortunately, the 
conditions have been soniewliat unpropitious for the crop now 
being picked, and it is feared that the crop of 1907 will be smaller 
than was anticipated. Dry weather led to late planting. This 
was followed by abnormally heavy rains in September, which 
unfavourably affected the cotton. Exceedingly high winds in 
September, at the close of the year, wrought further mischief. 
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A pfood deal of trouble^ was experienced with caterpillars 
and other pests ; in order to nuniinisc tlie ditticidties thus 
occasioned, a tenii)orary ‘(Cotton Instructor' lias been sent 
to the island by the Imperial Department of A|?ri(*ultui*e. Much 
benefit appears to have resulted from liis work. 

Some changes have been effected in the ginneries. An 
aermotor has lieen erected to displace tlie horse-gear at 
Richmond Lodge, a ginnery with two gins driven by an oil 
engine has been erected in Lliailestown by Mr. Huggins, and 
a ginnery, also driven by an oil engine, has been erected at 
Indian Castle by Mr. Knight. I am inform€*>il that a company 
lias been foianecl to erect a large ginnery, togethei* witli an oil- 
mill for the produ(‘tion of oil from tlie cotton seed. This is 
now in course of erection in (/harlestown. and efforts are lading 
made to have the machinery in Avorking oidei* i^arly in 1907. 


AXcaniJ.A. 

Very considerable progress is to be r(‘ported from Anguilla. 
The shipments for tlu‘ (*rop of 190() amount(‘d to SO.fi.-iO II)., of 
a value of ai))n'Oximately i^t.fiOO, without- taking into account 
the value of tht‘ seed. This may be tak(‘n at sonic^ IMOO 
additional. The area from width th(‘ ])resent ci*op is being 
picked is considerably gr(‘ater than that und(*r cultivation foi* 
the crof) of 1900, and it is <‘xpected tliat tlui exports will he 
very largtdy increased. 

The conditions under which cotton is grown in Anguilla 
are described by Mr. (’. Rey in the Heport of tin* Rolan ie 
Station of St. Kitt’s-Nevis for 190r)-0. 

It is Avorth noting that the conditions of life liave been 
entirely changed at Anguilla by the sneeessfnl dcwelopment of 
the eotton industry. Formerly, there Avas scarcely an establish- 
ed industry : land had but little value, and a struggling 
population obtained a diflienit livelihood by the eiiltivation of 
small (piantities of ground provisions ami the raising of a small 
amount of stock. Tliis has now given place to considerable 
a(*tivity, and an organize<l and profitable industry. 

AfONTHKRRAT. 

Activity in (*onnexion Avith cotton groAving has been Avell 
sustained at Montseriat. The indnstiy noAv ranks second in 
importanci^ to the lime indu.stry, and is of greater iinportanee 
than sugar^ ^vhich was formerly tlie principal crop. The eotton 
crop of f9()0 exceeded that of 1905 by 27,500 lb., and still 
further increased production is looked for in connexion Avith 
the crop noAv being reaped. Tlie industiy may be regarded as 
thoroughly Avell established in this island. 

A small ginnery AA^as erected in the southern district of the 
i.sland during last season, by the Montseri'at Com]»any, Limited. 
This company has just erected another ginnery near Richmond. 
This ginnery will first lie used in <loaling Avith the <»ro[) of 1907. 
The large ginnery at Dagenham, Ix^longing to Messrs. Sendall 
& Wade is still operating and is (capable of dealing Avith large 
crops of cotton. 
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SEA ISLAND COTTON CULTIVATION AT 
ST. VINCENT. 

BY W. N. SANDS, 

Agricultural SuperiuJondent, St. Vincent. 

At tlie last West Indian Agiicultural Conference, held at 
Trinidad in .Tanuary 1905, 1 submitted notes on the Cotton 
Industry of St. Vincent. It was mentioned that the cultiva- 
tion of Sea Island cotton was started in 190»3 as a result of the 
experiments and recommendations of the Imperial Department 
of Agriculture, and that a large Central Cotton Ginnery, which 
cost upwards of £2,000, Avas erected during that year. It was 
further added that the prospects of the industry were of 
a satisfactory nature. 

Since 1003, the production of Sea Island cotton has increas- 
ed from year to yeai*. O^ttoii now takes the second place in 
point of value of tlie island’s exports, and the industry is firmly 
established. 

The following table, compiled from Customs returns, shoAvs 
th(^ progressiv^e increase, both in rpiantity and value, of cotton 
exi)oi ted during the last four years : - 

COTTON EXPORTS, ST. VIN(^ENT, 1902-0, 


Y ear. 

. 

Sea Island 
cotton 
exportecl. 

Estimated 

value. 

Total amount 
of cotton ex- 
ported (Sea Is- 
land and Mario 
Galante). 

j 

Total 
estimat- 
ed value. 

1902. 

nil. 


54,016 lb. 

£ 475 

1903 (Jan.-Mar.) 

nil. 


I,fi52 „ 

9 

1903-4 

not known 

not knoAvn 

48.392 „ 

794 

1904-5 

77,814 a.. 

£3,890 

126, '78 „ 

4,494 

1905-6 

121,174 „ 

6,059 

138,150 „ 

7,674 

Total 

198,988 n>. 

j £9,949 

225,238 B). 

£13,446 


It will be noticed that the cotton exported in 1902, was 
valued at £475 only, whereas in 1905-6, the value of the exports 
was £7,674, to which may be added the value (£606) of the 
cotton seed shipped, making the value of the industry to the 
island, during that year, stand at £8,280. This year, 1906-7, 
a further satisfactory increase in quantity and value of exports 
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will be shown, as a larger acreage has been put. in cultivation, 
and is giving a fair return. Already the total amount of Sea 
Island cotton ginned is in excess of any ]wevious year.* 

The average prices obtained during the last three yeai’s 
are as follows : — 

PRUNES OF SEA ISI.AND CX)TTON FROM ST. VIN( ENT. 


Y ear. 

Average price, j 


•V 

1903-4 

I4d. 

1 

1904-5 

lOd. 

! 

1905-0 

18d. 


This i‘^ again a very satisfactory record, and it should be 
mentioned here, that a considerable portion of the 1005-() cro[) 
sold at 20d. per lb. Samples of tlie, present crop luive been 
valued 2.'<. f)er lb., and it is expected that owing, to the firm 
state of the market, a higher price than this will most likely be 
obtained. t 

I now propose giving a few points in connexion with the 
cultivation of Sea Island cotton in the island. 

The soil is of volcanic origin and is very light. The rainfall 
is heavy, and nearly all the cotton is grown on lands where the 
average annual rainfall ranges from 80 to 120 inches, so that 
cotton could not be successfully grown with this rainfall if the 
land was at all heavy. As it is, the yield is not as high as in 
other islands where the rainfall is much less. 

The average yield of lint per acre is from 175 to 200 Ib. in 
suitable localities, but this yield will be increased wlieii 
a system of wider planting, and more intensive cultivation is 
generally practised. On one large estate last season where 225 
acres were planted, the average yield was 211 It), of lint per 
acre, and one or two small growers obtained over a bale (360 lb.). 
Although, as mentioned above, the yield at the pi'esent time is 
not high, the high price obtained for the lint makes the 
industry the most remunerative one the island possesses at the 
present time. The outlook for the future is also bright, for it 
has recently been stated by Messrs. Oliver and Hutton of the 
British Cotton-growing A.ssociatioh, that with even a greatly 
increa.sed output — (2,000 bale.s) — the lint would always sell at 


♦ About 750 })alcs of Sea Island cotton, of an estimated value of about 
^B30,000, were ginned at the Central Cotton Factory, St. Vincent, in 1906-7, or 
about an average of 180 lb. (half a bale) to the acre. (Sec Agricultural News, 
Vol. VI, p. 172.) 

Some St. Vincent cotton has fetched as much as 30d. per lb. during the 
1906-7 crop. [Ed. TT./.B.] 
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a high figure, as it possesses eharaeteri sties such as lust to, and 
fineness, which cannot be beaten.* 

In order to keep up the quality of the lint, tlit‘ ofliecus of 
the ImiDerial Department of Agriculture' have tiiis season 
started cotton plant selei.'tion ex])eriments on a niiniber of 
estates throughoilt the island, following the lines already 
described in the various publicatt' ns of the Dejiartment.f These' 
experiments will be carried on each seasf)n, so that only seed 
from specially selected plants will eventually be so\\ni. 

I have, ‘so far, not been able f-o obtain statistics as to tlui 
cost of production of cotton in the island, for various reasons, 
but when the industry is well organized, and matters in 
connexion Avith the labour su[)ply are adjusti'd, I ('stimato that 
with a yield of ‘iOO 11). of lint per acr(\ llie. total cost pt*r pound 
of lint will be about Kt/-. 

The chief diseases attacking cot ton Inni', ar<* the leaf-blister 
mite, aiul the fungus (‘ausing " a»it hr-icnosc*.' The h‘af-blist(M* 
mit(; is found in nearly all <‘ulti va tinns : it attacks the 
second growths chietly, .-^o tliat only small second pickings 
are usually obtained. Anthracnose i-^ Vf'i y pre\ ah'Ut as a ]*ule, 
and a system of wi Itn* planting has b(‘(‘n st rongly advoeattMl to 
allow till' plants more* light and air so as to ri'diiei* the amount 
of dainagi' dom^ by this disease. Tliei'otton worm, althotigli 
seen in small numbers la^t season has not, yet caused anv 
trotilile. Its natural em*mies, such as the ‘.la(*k Spaniard’ 
(Polii^irs sp.) have bia'ii able to keep it under control : noNer- 
tludess, ii.ll ))lanters liave bei'ii put on t iu'ir gnaid, and asked 
to reiiort immediatidy an attack t(» tlii' Agi*ieultnial Di'part- 
mioit, Avho Avould advise as to remedies. 

The area put in cultivation this season is 1,585 aiaes as 
against 790 acres last year, but about 100 acaes of this total, 
planted in the area deva,sted by the eruptions of t he Soufriere 
in 1902-3, liavc not done at all well. A good deal howi'ver 
was ))laiited as an experiment, to ascertain if lands with 
a large projioi tinn (,[ ash, could grow cotton. Tliis seasons' 
experiment Avonld tmid to sliow that tlii'-^e lands Avill not give, 
a.t th(^ present time, vei'y satisfactory ri'sul ts. ami tliat a lot 
of reclamation work will liavo tc) bc' undertaken before c*ottou 
can be sucicessfully produec'd. Arrangmnents arc^ beiiig made', 
however, for otlier experiment plots cA* c'otton to bo grown, 
and in the near future it wiO be dedinitely ;iseei * linc'd whether 
this crop is suited for tjiis district. 

There is still a lai’ge area c^f land iu diflorent })arts of the 
island Avhero cotton (*an be grown, provided there is labour 
available for jacking. 

* Tlie inoasura))lo ciiialil it\s of St. N’inccul lotlon liavc i\c(‘iitly Ix'ca 
submitted to an cxliaustivc cvainiiail ion by tla 'I'favcll !««:>: In.sjxv tor in 
connexion with Cotton Invcstigatioii.s, and (‘ompared with samples of cotton 
from other West India Fslands. From a comparisiin of tigmvs obtained in tl)e 
cotton seed selection experiments, it would appear ^InC St. V'incent cotti.n 
possesses, in addition to lustre and fineness, a v»‘ry sn.all pro])ortion of neak 
fibre. Strong cotton is always wanted by spinners, and tiu'refore it is probabli' 
that the strength of the St. Vincent produce has gone far towards gaining its 
high repute on the English Market. [Ed. W.l.Ii.] 

t West Indian Bulletin^ Vol, VII, pp. 153-70. 



In this connexion, it might be mentioned that the peasantry" 
are now taking to the industry, and although some trouble 
was met witli labour last season, this year with nearly 
double the acreage in cultivation, fewer difficulties have been 
experienced. This season also, the peasantry themselves have 
put in a considerable acreage — about 170 acres — and an 
increased area will no doubt be put in for next year’s crop. 
The Government by oflering prizes to allottees on the land 
settlement estates for the best cotton culth^ations has done 
much to encourage c*otton growing among tlie lower classes. 

Tlie central cotton factory, mentioned at the commencement 
ol‘ this i)aper, lias been worked under the control of the 
Imperial Department of Agriculture to date. The factory has 
proved a great boon to cotton growers, as they have been 
st)ared the trouble and expense of erecting buildings and 
machin(*ry foi* the ginning- and baling of their own cotton. 
Pra(’tica.lly all the cotton grown has been dealt Avith at th(‘ 
factor3^ and thecpiality of the work pei*formed has been liighly 
comimmded by co)n potent authorities. The pri(*e charged for 
ginning and baling is at the rate of Id. peril), of lint, and at 
this i*ate a fair profit has been made each season. 

The industry may now be said to be peimanently estab- 
lished, and, therefore it is proposc'd to form a local co-operative 
(‘ompany to take over the factory from the (lovernment before 
the next ginning season. 

The successful and timely establishment of the Sea Island 
cotton industiy, tine to tlie efforts of the Imperial Department 
of Agriculture, has been the means of gieatly helping 
St. Vincent to tide over a period of extreme depression that lias 
followed the disastrous hnrrieanc of 1808, and the eruptions of 
the Sonfrh*re in 1002-o di.sastcrs which Avere accentuated by 
the fact that unremnnei ative prices Avere being obtained for 
the island's staple products of arrowroot and sugar. 



187 


RICE INnUSTHY 


Rice is suceesvsfully grown in British (xiiiana. Trinidad, 
Jjunaica, and St. Lncia. In the jast island little i)rogress has 
been niade, but the extension of rice growing in liritish Guiana 
in recent yea?‘s has l)een of a phenomenal chai'a(^ter. The 
success of ri(M' growing in [British Guiana not unnaturally 
suggests tliat a similar industry might receive* (mcouragement 
in the iieiglibouring colony of Trinidad wh(*re about two-fd*ths 
of the total population is composed of Kast Indian oi* coolie im- 
migi*ants, and wluue large* ^juantiti(*s of imporl(*d rice are con- 
sumed. 

T}u*re is also a certain nund)ei* of coolie immigrants in tin* 
island of Jamai(*a, and h is possible that tin* cultivation of rice 
in c(*rtabi districts in St. Elizabeth a»nl Westmorland would 
be likely to [)rove a, r('munerativ<‘ and suc(‘(‘ssfnl industry. 

The following <l(*tails of Gie cultivation of rice in Hritisli 
(fuiana should thei(ifor(* })e of paiticular iiittuest. 


EXPERIMENTAL RICE CULTIVATION IN 
BRITISH GUIANA. 

I>.V TlfK IlOX. I{. U()\VI*:iJ, .lOXKS, 

l)(*lc'gat(' from tlie Boat'd of Agriculturt*, British (hiiana 

In the rejtort of the Bc^tanic (hirdens 1902-.‘k it will be seen 
tliat the Board of Agricultuiu! reclaimed 8 acres of land on the 
north section of the Botanic (Janlens and experimented with 
fifteen varh'ties f t Indiatt rice whi di the late Hon. A. IT. 
Ashmore had obtained from Ceylon. This was the fi» st attempt 
with these experiments made at the (Jardons. The report 
states furtlier that tin* uitroduced \arietii*s wer(^ not to be 
compared in (juality with tlie best grown creole rice. The only 
sample that can be said to have pi-ovcil worthy of attention 
is No. 2. 

This Avas the beginning of onr experiments with rice in 
these Gardens and since then, throng]! the nn aba ted interest 
of Prof. .1. B. Harrison in agricailtural matters generally, avo 
have now extended oui rice area threefold and over, and the 
varietievS under cidtivation have been multiplied fourfold. 

At the request of Sir Daniel Morris, Avith the consent of 
the Acting Director of Science and Agriculture (Mr. E. W. F. 
English, M.A.) I have brought Avith me thirty samples of s6me 
of the more promising of these varieties, as they havt* been 
tested and tlieir relatiA^e value ascertained 1)) comparison a\ ith 
the creole varitdj^ Avhicli is taken as the standard. 

During the year, experiments were conducted with seventy- 
nine varieties, and half of these were tested for the first time. 
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They were obtained from various sources. Compared with the 
creole variety, six of these gave higlier yields. 

A list of the best of these rices is published immediately 
after the crop is reaped, giving periods of groAvth, yields in bags 
of paddy per acre, and their milling qualities when possible. By 
his Excellency the Governor’s permission, the paddy is dis- 
tributed to bona fide rice planters, they paying the cost of 
packing and transportation. T think it will be seen from the 
above, that a good deal of assistance is given to rice cultivation. 
No fcAver than about 500 gallons were distributed free during 
the past year, and 000 gallons are available for distribution 
during this year. 

The coast hinds of British Guiana are more or less ideal 
places for i-ice cultivation, but a proper system of irrigation is 
necjcssary in some ])laces: this can however lai-gely be over- 
come, if regard is paid to the season for planting and th(» 
varic'ties of ric(i to be liandletl. Foi‘ instance, the ordinary 
creole variety - whi(‘h is so far princi])ally grown thi’oughont 
the cohmy, takt's |)racti(*a]Iy six months to mature. In short 
di*y seasons, wJierc^ a good system of iri igaXion is not in vogue, 
and tJie time for planting out not c.arefully adhered to, failure 
will a(tcrue for lack of sidlicient moistures On tln^ othei* hand, 
if late planting is resorted to, es))ecially in districts where the 
lands are likely to b(^ innmlated from heavy i*ains and bad 
drainage, largt' (piantities of the crops suJTer in eonsecpience. 
If early rijjcning varieti(‘s, like the Carolina Golden Grain, 
Honduras, Dwarf Japan, etc., are jdantetl, the cro})s can be 
rea])ed one or two months earlier, but as tlni creole variety 
has had a good start on the newer ones, having been in 
cidtivatioii for a number of years, mostly in the hands of the 
East Indians who have a fair knowle<lge of rice cultivation, it 
cannot be expected tliat the cultivators will at once turn theii* 
attention to the cultivation of new varieties, especially under 
favourable circumstances and seasons when they get very good 
returns from the creole rice. 

From the collection of rice now exhibited, it will he 
observed that there is a considerable variation in the colour of 
the dilTei ont varieties : those of lighter shades find the greatest 
favour with growers and buyers alike ; Avhilst there is very 
little demand for the daiker ones. Tlu^ real reason for this 
I cannot tell for certain, but I believe it is because they 
command a better market. 

The method of planting in the colony is first to sow the 
seeds in beds prepared beforehand, and when the seedlings 
are about five to six weeks old they are planted out in 
clusters of three or four plantlets, at about 9 to 12 inches apart, 
in fields previously ploughed. At the time of transplanting, 
however, the soil attaching to the roots of the seedlings is 
eai^efully washed away, and the heads of the seedlings pinched 
off. The fields are then .supplied with a liberal quantity of 
water. 

In connexion with our experiments here, we have not 
been able to put the ‘ hill ’ rice to a full test. Up to now it has 
had practically the same treatment as the others ; but we hope, 
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as our area is extended, to be able to do some lurtlieL 
ineiits with tliis partieiihii* variety. It may ri'inarked, 
however, that from tlie results of two past years, when treated 
the same way as the ordinal* v kinds, tliis riee made exet^Ilenl 
growth ; but this year wlien a less (piantity of water has been 
used ; it lias given a mueh heavier* re/t urn. 

The following extraet, taki from the Dcnu ritra Ihtihj 
(Chronicle, of a spi'eidi deliver(‘d by tlu^ Hon. i \ T. (\)x, iJieii 
Acting (ilovernor, on the oct-asion of tlu5 opening of the 
Demerara C'ounty Agricultural Show in August lUOO, gives 
a fair idea of the ))ositioii which l ice cultivation oci‘iii>ies among 
the minor industries of tlie colony : - 

‘No one wln^ had seen thmii (tin? exhibits) would doubt 
that the minor industries ha.d come to stay. The most impor- 
tant of these the one which gave the gri^ati^st obj(‘ct-h‘ssoii 
was, of course, the cultivation of rice : and if anyoin^ liftiMui 
years ago had ventured t<» prophesy tln.t Hritish (Juiana would 
become a rice-produ(*ing (‘ountry, lie WDuld probably luivi^ been 
lauglied at. As a matter of faet, th(‘y exported last yeai* over 
2l),000 of colony-grown ric(‘ to tlu^ lu'ighboui ing colonic'.s, and 
the acreage under cultivation, s[H‘aking from incmoi*y, was 
()()() am‘i5s. During the current 3 ear, ih(5 acr(*a.ge undm* 
cultivation would, ho thoi.ghl, amount to about JJO.OOO ai'rcs, 
and the value of the [)i*odu(*t, it was anticipatcMi, would ri^ai-h 
one million dollars.’ 

This gives a, brief outlim^ in regard to tin? rice industry in 
this colony, which would a.])p(‘ar to be already assurc‘d of every 
success. 

'Phe Acting (iovi^ruor's preiiii'tiou that tin* cpiality and 
vahn? of coiouy-grovvu ri<*e during 11)00 wniuld reach ‘ liigh- 
water mark’ was a safe oiie -for whereas (he ijuautily of 
h^cally growm riia? (exported hist year was 15,220 lb., tliis yc?ai‘ 
that is for iiiin? months up to Diavmibi?!* 1000 it- has b(‘en 
1,502,252 1b., value $10,‘)(;2: and tlu' ((uaiit-ity InOd locally and 
consumed w^dl aci'ouiii. for the bal.-Jice of tin* ( rop. The 
estimated ero}) of the colony, 1000, is 2 1 1), 000 bags cleaned rice."^' 
The [)i'os[)ects of the I0()7 (M*op ari? blight; iiew' iaaids are 
being taken uj), and rice nulls are being erected in all tiarts of 
the colony. 


* Note Added. 

Returns made to tin Hoard of Agricultino liavc shown 
that the acreage under rii.e had i.icrensed from alxmt 0,000 
acres in 1000 to about 24,000 acres in 1000. It is estimatid 
that this year (1007) about 20,000 aen^s of rice will be under 
cultivation in Hritish (hiiaiia. 

With the large increase in the production of locally grown 
rice, the imports are gradually, but steadily, dei ivasing. I^\>r 
instance, seven years ago (i 800-1 000) the imports of l ice into 
British Guiana were a little over 25,000,000 lb., whih? last year 
(1906-7) they had fallen to a little over 6,000,000 Dn, sho^ving 



that during a comparatively short period the imports had 
shrunk nu>ve timn 75 ])er cent. 

Wliilo British Ouiana rice is l)eing consuiuod locally, and 
is taking the place of imported rice, it is also being exported 
t(j the British West Indies, an<l to the French and Dutch 
Buianas. Rice was first exported from British Buiaiia in 1902-3 
amounting to l(),r)0() tt)., of the value of $290*04. In 1904-5 the 
exj)orts reached 01,2251b., of the value of $1,709*41 ; Avliile in 
1900-7 the increase was enormous, the exports amoiuiting to 
3,474,5121b., of the value of $89,078*21 (i:i8,000.) 


I Hi). W././i.l 
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RLIBJiKIJ JNDnSTUY 


RUBBER CULTIVATION IN JAMAICA. 

nv THE NON. r. n. shAin*. J.Mniai(*n. 

Now that riilibur cultivation lias Immmi laktni up seriously 
ill «F;uuaica by several planters, 1 have couipileil the iollowiu;^: 
short notes with the view ol* rendering assistance to all intend- 
ing planters. 

There are so many varieties ol* rubber which apiiear in 
dilTerent countries to thrive best at various altitudes and to 
yield according to varied conditions, that it would appear to 
be impossililc to laydown any fixed ad /ice in tin* niiittin* as to 
wliat we should do in Jamaica as to the iJu/ntt} of kinds for 
phanting. It may b(‘ imssible, howevei*. by comparing results 
obtained in otlier countries, to be abU‘ tt)advanc(‘ upon reason- 
ably sure lines to suit our conditions. 

h\)r the present, planters should conlim' tlieir o})i3rMtions 
as to laying out plantations to as fiiw varieties ns possibles, 
but at the sanu^ time to experiment witli as many olhei 
varieties as is convenient on a small scale. Such experiments 
should bo laid out in diU'ercnl localities poss(*s.sing varied soil 
and climatic conditions. 

The plantations should be cominenciid with /l< vea 
ch^u, Castilloa and For^iti ronia ^fforilmuda. Other 

varieties might be tried, but it is probabh^ that tlu3 above- 
mentioned rubber-producing plants might be relied u[)on for 
cultivation in certain districts in Jamaica. 


SOILS. 

The lands of Jamaica may be ilivided into the following 
four classes : 

1. High altitude lain! from *j 5,OUO to 1,000 feet, mostly 
of limestone formation, covered with trees, rich in luinius, 
naturally drained, with plentiful rainfall 

2. Lower altitude lands from 1,000 to 2,0(.»u feet, good 
rainfall, generally rich, but now' being more largely cultivated. 

3. Lands from 400 to 1,000 feet in altitude, fairly well 
denuded of forest, severely injured by running fires, and 
i)opiilated ]nore thickly *han the higJier lands. This section 
would possess but small areas that could be conveniently given 
up for rubber cultivation. 

4. Lands extending from sea-level to .500 feet. The 
deepest and richest lands of the island, vdth well-defined 
seasons, rainfall less than the liigher altitudes. This land, being 
deeper and richer, is more rc teiitive of moisture. 

Each altitude enjoys it peculiar advantages and varies as 
much in its class of labourer as it does in its soils and climate. 
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Any fixed advice as to the cultivation of rubber oi* of any 
other ]3lant cannot, llierofore, be given so as to apply to the 
whole island. It is only by comparisons and experiments that 
the best results can be obtained in each locality. 

Unfortunately, rubber takes a long time to produce, and 
must be cultivated on a fairly large scale to ensure succ.ess. It is 
im[)ossible, tliercd'ore, to commence experiments with rubber 
now, if we mean to keep j)a('e witli other parts of the world. 

1 call only in this sliort ])aj)er make a mental resume of the 
valuable articles wliicli have been written by the Director of 
Public Gardens and by the Seci’i‘tary of the Agricultural 
Society, as Avell as by several authorities on rubber cultivation, 
and to embody tlieir views and conclusions witli the small 
experience with experiments I have carried on for the past 
year. 

A^ARTKTTKS RLmURR. 

(UiHtilloa rIasUca, assumin^^ that the correct variety is 
obtained and that seeds have been taken from latex-producing 
ti’ees, (*an safely be [ilanted in any (iistriett where the bread- 
fruit thrives. 

This rubliei'-iiroducing iilant, it has been said, will die back 
wlien severely iaiiried if it is grown upon land unsuited to it. 
I am inclined to believe this, because^ it is such a luxuriant grower 
and is not as liardy as the Para rubber tree. 1 note that the Para 
stands ti'ansplauting much bett/er than C^astilloa ; but, on the 
other liand, iimhu* favourable conditions, (Jastilloa will grow 
larger and yield considerable (piantitics of latex in a country 
that may be called its natural habitat. lUants scattered about 
in the bush several years ago and foi'gotten, have survived. 
To-day from one end of Jamaica to the other may be found 
some Castilloa tr(.‘os tliat compare favourably with trees grown 
in any part of the Avorld in respect to size and (piality of latex. 

The a<lvantages that Hev(?a has over Castilloa in this 
couiiti*y, is its liardiness, and ' its ‘ wound ro])onsc/ stimulating 
flow of latex in tapping. On the other hand, Castilloa, under 
favourable conditions, yields earlier, forms better shade for 
cacao, and eventually should give more latex jkm* acre than 
ITevea. More care will have tt> be taken in the tapping and in 
the .selection of the soil before planting. 

In dry districts, Hevea would probably thrive better than 
Castilloa, for it is a very liardy plant. 

The Ceara plant {Manihot Glaziovii) lias been recommended 
as suitable to dry districts, but the dilliculty in taiiping, slow 
growth, small yield, and value of latex place it, to my mind, 
as being tpiite unfit for this island, where land abounds which 
can produce better varieties. 

One of the serious points to be dealt with in the cultivation 
of these two varieties is the production of seedlings. From 
the time the seed germinates no check should be given to the 
plant, especially in the case of tlie Castilloa. In Jamaica, 
there is cpiite sufficient large healthy full- bearing milk-yielding 
Castilloa trees to furnish all the seedlings required. These 
trees drop tlieir seed in July and August and it should b© 
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^atliured daily and planted out at onee in boxes to germinate. 
Small boxes eonveniently holding 100 plants eaeh should be 
used. Bamboo pots altliough easily portable shouhi not bo 
used, as they cause the roots of the plant to grow unnaturally, 
and the plants are ai)t to sicken. Experiments this year showed 
that seeds planted in boxes produee<l larger plants tlian those 
grown ill bamboo pots, in about half the time. The seeds from 
the same tree and the same (wrtii were used in each case. 
Several of the seedlings grown in the bamboo pots became so 
sickly and weak that tliey had to be thi’own away. 

The b(\st time for planting out (Jastilloa would ap[)ear 
to be after the first rain at the end of September or early pai*t 
of October, and during the first ami second week in April. 

(Jastilloa seed is of such a perishable and soft nature, and 
the seedlings are so delicate, that it retinires a good deal of skill 
and attention to iireserve them in a healthy state ready for 
[ilanting. 

This perishable seed, produced in July and August, (;annot 
be successfully grown to a sullicient .-ize to plant out in the 
iield by the end of September. A few of the earlier bt'arings 
will do so, but th(^ bulk of tlui lu^edlings Avill not be strong 
enough in time for planting, and, eonseipieiitly, will hav(5 to be 
kept back until Ai)ril. Tiiey may become too large for tlie 
boxes and will therefore have to be transferred to beds in 
a nursery. 

llevea seed cannot be obtained in tliis country, and has to 
be imported. Under favourable ct>nditions, if a planter tests 
his lltwea seed and finds that it germinates well, it would 
probably be advisable to put about three seeds dii'eetly into the 
earth where he intends to grow plants permanently. If they 
all grow the W(\‘ikest should be removed and transplanted. 

Castilloa shoidd be planted <311 the groip) system 20 feet 
apart, three plants being put into (^ach hole so as to (insure an 
(istablishment of absolute healthy tre(^s. As soon as the plants 
have taken root, and have grown about o feet high, on(3 plant 
should be removed, and at the end of four years the weak(3st of 
the remaining two might l3e so heavily tapped as to bleed it 
to death. This woidd give a small return and w<3nld (insure the 
permanent establishment of one Imaltliy tree, and so far from 
retarding or injuring the tree wonki help it, as Castill(3a 
appears to suc(ieed very well in gi-oup i)ianting provided it is 
given a fair area between each hole. 

llevea should be planted 20 feet apart, but not in the 
group system. It naturally grows straight, and therefore 
differs from (Jastilloa, Avhich is inclined to throw out lateral 
branches before it reaclu's a good height. 

Hevoa should do best on alhivLd lands, but I se- no reason 
why it should not also thrive on any o)-diuary laud that is 
sufficiently rich and has a fair rainfall. 

With regard to the Fomteronia Jloribunda, we have in 
Jamaica a natural rnbber giving vine that abounds over 
almost all our limestone formations. It is a cliiubtn*, and can 
be found plentifully at altitudes from 200 feet to 4,000 feet. 
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Hitherto the impression has been that the rubber from this 
vine was of inferior quality, and the vino could only bo found 
here and there in isolated places. Investigations by officers of 
the Jamaica Agricultural Department have shown, beyond 
doubt, that this vine grows indigenously over many thousand 
acres of our land. It yields rubber of an exceedingly high 
quality that is free from resinous matters. 

It trails along the ground for about 20 to 30 feet and then 
mounts the forest trees. 

I have given this plant a good deal of attention, and have 
made and submitted its rubber to experts. They liave 
pronounced it as being highly satisfactory. 

The cultivation of this rubber- producing plant could be 
carried on very easily. Enter the bush and under- wood, 
gather your cuttings direct from the present growing plants, 
and place them into the ground in rings around standing trees. 
They will grow readily and run on the trees. The bleeding of 
them would be exceedingly simple. By cutting a small slice on 
the side of the vine by means of a sharp instrument, the milk 
would run readily into a pan placed beneath. 

This vine grows readily on the kinds of land that are 
too rocky for either llevea or Castilloa. It has been said that 
because the vine is a climber it would not lend itself readily to 
cultivation but it should be comparatively easy to establish, if 
these vines are planted 6 feet apart in the woods, from 1,000 to 
1,200 vines per acre. 

A single vine will often yield sufficient milk from a single 
tapping to give an ounce of rubber, and assuming you tap the 
vines several times in a year, the yield would be considerable. 
The collection of rubber from vines is now being (jarried out 
largely on a commercial scale in other parts of the world and 
there should be no reason why this rubber-producing plant could 
not be successfully cultivated for the same purpose. Tlie 
demand for rubber is exceeding the natural supply. Cultiva- 
tions are springing up on every side, and there are many parts 
of Jamaica that could be made to produce as good rubber as 
can be obtained from other parts of the world. 
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PROaRESS OP THE RUBBER INDUSTRY IN 
TRINIDAD. 

HY J. H. HART, F.L.S., 

Siiporinteiulent, Royal IJotanie (xardeiis, Tiiiiidad. 

At tlic West rndiaii Ooiife -euee of 1901, I read a sliort 
paper on the experiments earried out by the Rotanieal Depart- 
ment, Trinidad, in eonm^xion wich tJie culti v^ation of various 
kinds of rubber irees. In that paper (])ublishi‘d in tin* IFe.sY 
Inxlian, Bulletui, V^d. IF, pp. 100-10), six dilTertmt kinds were 
inentioned, viz.: Cnsfilloa, Hcvva, Maniht)!, Fints, lAindnl phia, 
and Funi ; to whieli was also added balata, (A/ iunfsops 
fjh)h()H(t), a native tree alTording produ(*e similai* to that of 
the ffutta-perelias of the Kast. 

CASTILT.OA OR CKNTRAL AMKRU’AN RriUUOR. 

Sinee 1001, Castilloa planting has been sttiadily eontinueil 
in Trinidad, and . ome thirty-tliree estates are now engaged in 
the industry, the total number of trees ])lauted being estimated 
at some 300,000, Numerous experiments have been made with 
a vielv to discovering suitable metliods of tapping and pi‘e- 
paring tire latex, and t^'e specimens scciu’ed alford relialjh^ 
evidence of the success achieved. 

It can now b(i recor*ded that the. colony of Ti’inidad tOid 
Tobago has several [riantations which, < luring the ))a,st yiNir, 
.narketcd rubber of line quality and frbtajned satisfactory 
rrices. In recent account sales, 3.s. 3d. was obtained for Si‘i*a)) 
ind 4.S. 3(Z. for Castilloa Sheet rubber*. The sanrples Averc 
deiitical Avith those presented at the Conferencci. In Tobago, 
line rubber* has been produced. 8cra[) realized hs. jrer lb. Avliile 
})reparcd Sheet made Is. to Is. 3d. higher. Th(‘. (juality of this 
rubber* may be judged from the produce^ kindly loaned by 
irroprietors, now (‘xhibited. 

In Mr. do Verteuil s block r*ubbci*, we havi* a very tine 
specimen, and I should not be srrrprised to find r*ubbcr piepar’til 
by this method, taking a lit*st place rqron tire market, it being 
apparently preferred to liecit, orr account of its oxidizing less 
quickly. 

The 3 [>ecimens of Castilloa pi*epared by tin* Experiment 
Station show the result of ex|ierinients in preparation. 

The lirst Avas i)reparcd by creaming in three waters, and 
then naturally coagulating by placing in blotting paper over 
a line wire strainer. 

In preparing the se* •md specimen, the j’ubber latex was 
washed through a fine strainer with about eight volumes of 
water and then left for six days. The rubber natuially 
coagulated on the surface in a solid mass, and has since been 
pressed and driecl. 

Tlie third specimen is the creamed latex of the first sam[)le 
pressed betAveen blotting paper, the fibre of Avhicli has 
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formed a coat upon the surface. This is seen to have preserved 
the specimen from oxidi^^ation, except in places where it is 
not covered with the paper fibre. 

The rubber latex from which these specimens were prepared 
was produced by immature and undersized trees about eight 
and a half years old, which were cut out for thinning purposes. 
The rubber is not of first-class quality, but the specimen 
prepared without toashhig, appears to be the best and most 
elastic. 

The ‘ Tortuga’ sample is from trees some nineteen years old. 
The ‘ Louis D’Or * sample is from younger treses. The ‘ Rich- 
mond ’ sample is from trees some twelve to fourteen years old; 
the exact age of the trees is not stated but it is mentioned 
that 4 Bb. of dry rubber is expected from one of the trees for 
the year 1906. 

The ‘ Monte Christo ’ sample is from one of the first 
estates planted with this kind in Trinidad. The age of the 
trees which produced it is not stated by the proprietor but 
from certain facts known to me, 1 assume it to be nineteen 
years. 

The ‘Verdant Vale ’ sample is from young trees seven and 
a half years old. It aj^pears that scrap rubber of the quality 
seen on the table is readily saleable, and as it costs less to pre- 
pare, it raises a question whether the price realized for sheet 
rubber is sufficient to cover the cost of extra preparation. 

The cost of preparation per Il>. has been variously estimated. 
It would be unsatisfactory, however, to make a definite state- 
ment of the cost of tapping and preparation on the pi esent 
evidence. One large grower states that he prepares his sheet 
rubber by indentured labour, at the rate of 15c. per lb. but 
whether this will prove generally above or beloAV the average 
is still doubtful. In my estimates, I fix the cost of preparing 
sheet rubber at a somewhat higher rate. It is to be noted that 
West Indian labour has to be taught first, before it can be 
calculated upon. 

The preparation of ‘scrap’ rubber would cost probably one- 
third less than ‘ sheet.’ 

Castilloa as a rubber has done well in all parts of Trinidad, 
and appears to suit the conditions of soil and climate. 

The supply of seed is so plentiful that the sales made by 
the Department are now merely nominal. Moreover, by birds 
carrying off seed, the tree is being distributed widely through 
the natural forest, where it grows readily. 

HBVBA, OR PARA RUBBER. 

The progress made in Hevea planting has been much 
encouraged recently by the prices obtained for Ceylon produce. 
The demands upon our resources for seed and plants is now 
more than we can meet; hence, a considerable number of impor- 
tations have been made with a success varying from 2 per cent, 
to 60 per cent. Various methods of packing have been tried. 
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From personal experience it ai^pears better to take the chance 
of seed transport rather than to import plants, even in Wardian 
eases. 

Some twelve years ago, I advocated strongly in the Trini- 
dad Bidletiny the planting of Hevea. One planter planted a 
considerable number, and to-day, his trees are seeding freely and 
he is making an excellent return from seed and seedlings, and has 
tlius provided for a future supply of home grown seed, which 
will probably meet future demands. The trees in the lands of 
the Botanical Department gave .i fair supply of seeds, from 
which several thousands of healthy plants have been realized. 
All of these have been readily sold. 

Eight or ten estates are now planting Ilevea and this 
number will probably be doubled during the coming year. 

With regard to the ability of Trinidad to produce first-class 
Para rubber 1 submit to the Conference specimens of various 
forms from the older trees of the Botanical Department. 
These specimens have been produced by two trees of the 
first consignments sent out by Kew over thirty years ago. 
The first tree gives rubber decidedly yellow in appearance, 
while the second tree gives rubber wliich on first coagulation 
is pure Avliite, and probably dilTers considerably in composition 
from the first. 

Two methods of collection have been adopted. The first is 
to collecjt all the latex possible and set it to coagulate 
naturally ; the second is to roll up the remainder of the rubber 
which dries in the cuts, to a ball. 

It is found that a second and oven a third flow can be 
obtained from the same cuts, if the rubber is allowed to dry 
for some eighteen to twenty hours in the cut ; for when it is 
removed a new flow takes place from those cells, which have 
beuii prevented from closing by the adhering rubber. 

That the rubber is of good quality, is shown by the 
specimens now submitted for examination. The latex when set 
to Ci.)agulate is simply strained through fine wire gauze with 
a minimum of added water, and then left in a soup plate or 
glass cell in a cool place. Twelve to twenty-four hours after- 
wards there can be removed soft sheet rubber perfectly 
coagulated. It may then be pressed into biscuits, in a copying 
press or by other suitable means. Rubber thus treated will 
dry quicker than if left to drain by itself. 

At the Experiment Station, Hevea trees eight and a half 
years old do not as yet yield rubber in quality or quantity 
to pay for tapping, although the trees are some 35 feet high 
with stems 6-9 inches in diameter. Our oldest tree has a 
diameter of 2 feet 3 inches at 4 feet from the ground, and 
gave a crop of over 4 ,OOjO seeds during the season 1906. 

Prom our tapping experiments it may be estimated that 
3 to 4 Ib. of rubber could readily bo taken from this tree, but, as 
it is depended upon for purposes of seed, it has been deemed 
better not to hazard productiveness by tapping too heavily. 

Two young trees raised from seeds brought down by 
Dr. Bovallius, from the interior of South America are growing 
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slowly and appear to be somewhat different from the kind 
first introduced, but as they have not as yet flowered, it is 
impossible to decide their aftinity. They are said to be suitable 
for growth at higher elevations or in cooler climates than the 
ordinary varieties of Hevea, but this remains to be proved. 
There is no doubt a great future for Hevea planting in Trini- 
dad, the only drawback being the length of time the trees 
take to reach maturity. This state of maturity most assured- 
ly will be fixed at different ages by individual growers, pro- 
bably guaged by financial reasons. 

Trees can be tapped at an age, when tapping is sure to 
injure them, therefore ('ropping must always be conducted witli 
greatest care, as serious wounds must inevitably prove prejudi- 
cial to the life of the tree. 

The question of the best method of tapping is well laid 
down in Wright’s Para Rubber*, but there is always the 
possibility that local circumstances will com])el the adoption of 
methods differing slightly from those found successful in 
other countries. We see spiral cutting strongly recommended 
and illustrated, and have found it a successful method with 
trees growing strictly perpendicular, but it is evidently one 
Avhich cannot be used with leaning trees. 

MANinOT, F1C178, AND DANDOLPHTA. 

Tliese three rubbers, at present, do not commend themselves 
to our cultivators for various reasons. Manihoi GJaziovii has 
however, been tried on one or two estates, and one of these 
situated on a hillside, is reported as doing well. Fiens elasiica 
grows readily and lasts for a long time, but is only cultivated 
as individual specimens. Landolphia s^ip. exist in the gardens, 
and one of them affords rubber of fair quality. These rubbers 
are not at present sought by planters. 

DAGOS STDK RUimBR. 

# 

Funtumia elastica is being largely planted. Many thousands 
of seeds have been sold during the past year, and plants to the 
number of nearly .^0,000 have been distributed, oi* stand to 
order from the nurseries at the Experiment Station. This tree 
affords rubber at an earlier age than any other rubbers. 

Specimens of rubber taken from trees six and a half years 
old were reported upon by the Imperial Institute in 1008, when 
80 per cent, of caoutchouc w^as found, and Professor Dunstan 
in his report! states that it would l3e desirable to examine 
specimens from older trees. 

In 1903, this rubber compared with Castilloa from trees 
over twelve years old, was valued by London brokers at 2d. to 
3d. less i3er lb. than Castilloa. We are not yet in possession of 


* Hevea hr as 'diensis or Vatu Rubber by Herbert Wright, A.R.C.S., F.L.S. 
Colombo : Messrs. A. M. and .T. Ferguson. 

t Bulletin of the Imperial Institute, 1903, No. 1, pp. 160-7. 
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siifficioiit evidence to make a .statement as to yield, but tliose 
persons wIk^ liave seen it in its native forest (*onsider tlie yield 
satisfactory. 


RALATA. 

Of balata (the produce of Mimusops glohosa) there is 
little to report. The tree is indigenous to Trinidad and South 
America and produces fine timber for railway work. A con- 
siderable number of inquiries lr*.ve been re(*eived for plants 
at tile St. Clair iiur.series, and plots have been started 
at St. Clair, and on tlie Government estate at Diego Martin, 
Trinidad, so as to liave a convenient supply of seed on hand to 
meet future demands. 

At present the forest has to be depended on for supplies. 

Many applications have been received for seed from foreign 
and. colonial establishments, which show that considerable 
interest is taken in this product. 

Trinidad exports Init little of the locally grown product, 
but con.siderable quantities are shippctl from Venezuela, via 
Trinidad. 

The tree is of slow growth and the seeds are difficult to 
transport. Even when fresh they take a long time to germi- 
nate, periods of twelve months having frequently been 
observed fiom the time of sowing to germination. In the 
St. Clair nui*.series the germination is hastened by grinding or 
filing away the hard exterior of the seed to allow access of 
moisture. 


( oN(;r.usioN. 

In conclusion, I am able to state that the rubber industry 
is n<; .V well establi.shed in Trinidad, «and that there is a prospect 
of abundant success. The initial difticidties have been met and 
o\ercome, and it is probable that with further experience in 
the fletails of manipidation, greater economy and profit will 
follow. 

Estates planted Avith rubber have largely increased in 
value, and j)lanters are beginning to appre(*/iate the feeling of 
adding to their establi.shed industricis one tlnit pronii.sos well 
for the future. 
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RUBBER IN BRITISH GUIANA. 

HY THE ITON. R. HOWELL JC)NES, 

Delegate from tlie Board of Agriculture, British Guiana. 

Recently the questions of collecting rubber in its wild state, 
and of its cultivation have been very prominently before 
the public of British Guiana. Applications have been made 
by several companies for grants of Crown lands for these pur- 
poses, and there is no doubt that British Guiana oilers an excel- 
lent field for rubber cultivation, as there are large tracts of 
lands in the interior which are quite suitable for this kind of 
cultivation. With regard to the Hcveas, I do not think very 
much is known, up to the present, as to the real number of 
these to be met with on our rivers and creeks. They arc widely 
distributed tliroughout the interior and are found pr incipally 
in low-lying swampy lands. There are several species found 
here especially in the Tapacooma, a tributary of the f'omeroon 
river, but these ai^e nearly all weedy saplings. In Essequebo, 
Massaruni, and Demerara rivers they attain a fair size but do 
not seem to be of any great age. Tlu? species most commonly 
met with are H, paucijlora and H. confusa* 

I am unable to give any information as to the yield per 
tree and the value of this rubber. 

Rubber from Sapiums obtained in the North-West fetches 
77c. per R). and has been already exported in fairly large 
quantities. 

So far I do not know of any latex gathered from Ileveas 
having been exported, but that they are found in fairly largo 
quantities, 200 trees to the acre, I am prepared to vouch for. 
The cultivation of Hv/vea hrasUiensis has been attracting tlie 
attention of some of our sugar-cane proprietors. Two or three 
have already imported several thousands of seeds from Ceylon. 
These 1 should say would stand more chance of success if they 
were planted on the low-lying swampy light lands of the 
interior than on the stiff, front lands of our sugar estates. 
Heveas require moist lands. Sapvin)i aiicvparmin is found 
growing wild on some of the stiff lands along our coast, 
especially on the west coast of Berbice, so that this tree ought 
to have more chances of success on such lands than would the 
Heveas. ’ 

The next of importance as a rubber-producing plant that 
might be mentioned is Castilloa cZa.s/icrt— this ought to succeed 
on well-drained high-inland lands— but indigenous Sapiums 
or Hevea hrnsiliensis would prove a more profitable cultivation 
planted in favourable localities. There are now exhibited 
specimen plants of Sapium Jenman% Sapiiim aucuparium, 
and Sapixim higlandulosuvi, Hex^ea paucijlora, and Hevea 
hrasiliexisis, 

Funturnia elnatica grows readily here — but from wdiat 
Mr. Johnson of the Gold Coast says of its yield, I do not think 
it would be a profitable tree to plant. 
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There are several species of indigenous rubbers growing 
here, promiucmt among wliich are tlie native' s])eei('s of Sapmvi 
which Avould probably thrive on the Coast lands. 

For our present knowledge of th('se Sai)iunis loiind in the 
colony, [ would refer those interested in thorn to a roeent 
report by J\Ir. Edgar Beckett, Principal Tnstruett)r-iii-AgricuI- 
ture to the Board of Agriculture, on a visit ])aid by him to the 
North Western District during .lime, July, and August, 1900, 
to investigate and report to tlie (iov^ei nment concerning these 
native plants. 1 do not think Mint I could do better than 
quote the latter portion of this very inteiesting and valuable 
report : — 

This expedition has settled the (piestion as to whether 
there are very valuable rubber-prodnt*ing tri't's in the colony. 
The answer is in the allinnat.ivi'. Tluni' ar(' several specaes 
of Sajjiv'iii grouing scattered liere and tlu'rc! in our forest 
wliich yield an abnndaiu'e of latc'X, forming good and valuable 
rubber. Another point of gieat importance wliich has Inum 
settled is, that JMonsieur IJt'uri .Jumelle, Professor-Adjoint a la 
Facnlte des 8cicnc(\s, etc., etc. an autl.orit y on rubber tree's - 
is Avrong when in his ‘Plantes a caout'hoiie ' (page 15) lie 
speaks of Sdpiimi Jnini(f)}i as being spoilt by the (juantity of 
resin contained in the latex, giving a useh'ss product. This is 
not so - the Sajmivi Jenniani I found in th('- iqiper Pomci'oon 
yields commercial rubber. It is evident tliat, either by 
aboriginals, or otlnu's, with the latex of this Sapium had been 
mixed the milk obtained from several of onr natives f^icus plants, 
such as ‘ J lukalliballi,’ etc. 

Now my experience was that these Ficus plants yielded no 
rubber at all, but only a poor cpiality resin, and, if mixeii Avith 
the latex of any valuable rubber Iret^ would naturally result in 
a useless jii'oilue.t being obtained. Thesis triu's are miu^h more 
easily found and would therefore be readily tap[>ed by Indians 
and others for adulterating puiqioscs. 

Snpiv'm aimipdvi'inn, one of the most valuable rnbbm' trees 
in the Avorld, 1 saw no signs of in the Waini, though there was 
aiiotlnu' rubber-pi'odiK'iiig Sapium yi(?lding a proflnct feti'liing 
3.S. lO^d. per lb. 

As far as I remember, Sajyinm aiinijid riutn is growing uj) 
the Arnka, a tributary of the Bariina, Avhieh rlvei* I liad no 
time to ascend, Avhilst on this expedition. 

As I have said before, the Sajiinuis, accoiding to my 
experience, grow AAuld, are scattert'd over very ‘irgo areas, 
are giant forest trees, and in some cases yield most vahiable 
rubber. If Avith the careless tapping uuJ hods of our aboriginals 
a product can obtained fetching 3.s*. ptn* 1b. in th(^ home 

market, it is quite certain lliat tJui tree's aamUi correct tafiping 
and careful preparation o" < he latex, Avoiild yield rubber that 
would fetch a price of 25 per cent, higlu'r. 

. The Indiaus all bleed very much tou deeply, adding 
quantities of sap to the latex. 

In the Taiia-cooma creek and tributaries of this crook ai'^' 
to be found several Ilevea saplings. These, I believe, Avere well 
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known to Mr. Jenman, and are possibly Heven Sprucenna and 
Hevea guianensis. Hevea cofiftisa also grows in our colony. 

I have never seen any Hevea brasilicnsiH (Para rubber of 
commerce) growing anywhere in British (luiana, except from 
imported seed. Nevertheless, Sapiuni aucnparium ought to be 
able to hold its own against Hevea brasiliensiH, and the former 
tree is actually found in British Guiana and is being exploited 
up the Aruka river. 

Personally, I believe that the only rubber trees of the 
colony worth consideration are certain species of the genus 
Sapium. This genus belongs to tliat large family of plants the 
Kuphorbiaccae to which Hevea, Manihot, etc., also belong. 

Sapiums are found in both hemispheres. M. Jumelle tells us, 
that Sapium biglandulosum is American, whilst Sapium 
sebiferum belongs to China and Ja])an, and Sapium insigne to 
India. 

Sapiums are monoecious : leaves are alternate, with petioles : 
margin smooth, dentate, or serrated; and are furnished at the 
top of the i^etiole with two glands. Sometimes these can be 
just barely detected by the naked eye, whilst in other cases 
they are very long. In one case, as I have mentioned earlier in 
this report, I found a Sapium with these glands growing at the 
back of tlie leaf. 

The inflorescence consists of a long spike with the flowers 
of both sexes - the male flowers occupying the upper part of the 
axis and are in groups of three or more in the axils of the 
bracts, the female flowers occupying the lower part and are 
detached. 

The perianth of the male flowers has two lobes and the 
female three. The androcieum consists of two or three free 
stamens, the ovary is three-celled. 

The fruit consists of non-fleshy seed-case (non-drupaceous 
capsule) and is very much smaller than that of the Hevea so 
much so that many of the Indians think that it does not bear 
fruit at all. It opens in three divisions with a column in the 
middle. The seeds are generally slightly ovoid, biconvex, with 
a covering either smooth or rough. 

Beyond Sapium Jemani, a specimen of which is growing in 
the upper avenue of the Botanic Gardens, not having seen either 
fruit or flowers of the others I found in the upper Waini and 
its tributary the Imoti, I am quite unable to say what species of 
Sapium they are. 

Sapium biglandulosum grows commonly enough not only 
along the east coast of Demerara and the west coast of Berbice 
but also in Georgetown itself. Doubtless it is also to be found 
in several parts of the colony. At De Kinderen, Berbice, it 
grows on the front pasture lands somewhat freely. T did not 
see this species at all in the Waini, but, of course, with the short 
time at my disposal and the tremendous area of land to 
be covered, it does not by any means follow that it is not 
growing there too. 

There are several specimens of Sapium biglandulosum 
growing in the bush behind the rice fields of the Botanic 
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Gardens, and tlie trees are found skirting the bank of the 
Lainaha Canal. Pi*ofessoi* Harrison also foiiial this species 
growing at Golden Ridge estate, Barbados. 

Sapiuin (tvcAt]mriuht can readily be reeogni/eri by an 
aeuleated gland growing at the extreme tip of the leaf. This 
species is found growing at Do Kindcreii, lierbiee, Mahaieony, 
and other parts of the colony. It is snp]i)osed to be this species 
that a Av^ell-known gentleman in the north-west district lias 
planted, to the number of lo^OOO seedlings. 

Other well-known trees an. Sdpiiim (urrtun, S. vo'iitn, 
and S. stylare. 

Personally, I am of opinion that tliei*e are several varieties 
of these species and that tliough the spedcs itself may produce 
(*aoutchouc, the variety may not. 

As regards tlie correct nu'thods of tapping, this depends 
entirely on the way the la(*tiferous vessels run. At present, 
I am not in a position to give any satisfactory suggestions 
on this point. 

T am not of ojiinion that it would prove a (*omm(^rcial 
success for any one or any comjiany to take' up largo ai*eas of 
land to bleed Sap i urns, unless 

1. The man in diargo is well known to the aboriginals (on 
whom he has to depend if he wishes to find any treiis), and has 
ii considerable amount of personal influence with them. 

2. Satisfactory personal evidence is forthcoming tliat the 
tree.s are known to be rubber-producing. 

3. Some othei* industry is carried on at the same time and 
largo quantities of the correct kind of young Sa[)ium sc^cdlings 
are planted, and that they be allowed ten years' growth before 
bleeding operations are commen<‘ed. 

I wouhl very resjiectfully sound a note of warning in 
connexion with tlie (luestion of legislation. Though there must 
be every care taken against cstablisliing a monoply, still if 
stringent regulations ai o made and enforced, now the industry 
is .just in its infancy, there will b(* a. considerable chan(*e of its 
being strangled. 

I am glad to be able to report that I did not find a single 
tree that had been cut down by the Indians. 

On the (juestion of yield, J also cannot, state anything 
definite, as owing to the inclement weatlier, J could not 
possibly get any idea as to the yield per tree. 1 should 
iiowover, think that 1 lt>. per tree })fu- year, eo^dd be easily 
obtained from ten-year-old trees. Prom the scattered forest 
giants, I believe a retiirn of some 40 or .50 lb. would be obtained 
in cases where huge giants, such as tlu^ one referred to in an 
earlier portion of this report are found, and in (‘ases Avhere 
they have never yet been bled Tii planting T think 33 feet 
distance from each other would be quite safe. 
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SUMMARY OP RESULTS OP TAPPING RUBBER 
TREES AT DOMINICA AND ST. LUCIA. 

The following brief notes having reference to Castilloa 
rubber at St. Lucia have been prepared by Mr. J. 0. Moore, 
Agricultural Superintendent : — 

There are hi St. Lucia no plantations devoted entirely to 
rubber cultivation, but on several cacao estates CaMlloa 
clasiica has been planted througli cacao fields instead of tlie 
usual ‘ Bois Immortelle ’ shade tree. 

Probably some 300 of these rubber trees range in age from 
(aglit to twelve years, and are ready for tapping. 

Measurements of a number of trees ranging from five to 
twelve years old indicate that tlie average annual rate of 
growtli in lieight is a little over ty feet. The average gii*th of 
these trees, at 3 feet above the ground, was as follows : — 

At five years of age — 2 feet 4 inches. 

„ seven „ „ „ —2 „ 11 

„ eight „ „ „ —3 „ 0 „ 

„ twelve „ „ „ —4 „ 0 „ 

One tree twelve yeai*s old was 70 feat high, and 5 ft. 0 in. in 
girth at 3 ft from the ground. 

These trees are thriving in various parts of the more 
humid districts, on both fiat and liillside land, nnd principally 
at an altitude of about 700 feet and are plant<'d at distances 
varying from 40-80 feet apart in cacao fields. There can now 
be no doubt as to tlie suitability of the soil ami climate in the 
greater part of 8t. Lucia for the successful cultivation of this 
rubber tree. 


TAPriN(f EXPERIMENTS. 

In September 1005, oui’ first tapping experiments were 
commenced on trees in tlio Botanic Station. The trees tapped 
were, on the whole, exceeflingly poor specimens for their age 
(fifteen to seventeen years) due to unfavourable soil conditions, 
and taking this fact into consideration, the results obtained 
may be regarded as very satisfactory for a beginiiing. 

Details of these tajiping experiments have been published in 
the WcM Indian Bulletin^ Vol. -VII, pj). 21-9 ; I will therefore 
only summarize the points of principal interest. 

One tree having a mean girth of 4| feet was tapped up to 
a heiglit of 12 feet by fifty-three V-shaped incisions, and 
yielded 40 oz. of dried rubber, or an average of *75 oz. per 
incision, or *70 oz. per square foot of tapping area. 

The results obtained by tapping nine trees of varying size 
and age indicate a yield of dried rubber equal to *50 oz. per 
square foot of the tapi>ed area, or *56 oz. per incision. The 
total number of incisions made were 186 distributed over an 
aggregate stem area of 208 sq. feet. The average yield of dried 
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rubber per tree for tliis tappin^^ woiks out at about 111 o/.. 
This quantity of rubber does not aj)[)ear to bc^ sullieient to 
compensate the exi)eiuliture of labour lu^cessaiy iu working tlie 
V-shaped system of tapping. 

I have tried th(^ ‘ hori'iug bone' and ‘ spiral' methods oi‘ 
taj)ping, but not sutl[i(*iontly to warrant a comi)arison of th(‘ 
relative merits c)f each ; tliougli there is ('videnee indicating the 
‘spiral’ as likely to be tlie most expeditious of the tliive 
systems. 

In connexion with the ra.pi)ing ol‘ (UtslUlna cldsUca, 
f mention three (piestions which might, I think, foi*nj the basis 
of a series of exj>eriments wlicrc theiH^ is a. suitable number of 
trees available for close obs(u*vation : 

1. Which syst(Mn of tapping will giva‘- tlu' maximum yiel<l 
of rubber for the labour (^xpcjid(‘d, and at tht‘ same tinu^ 
produce a minimum of injiuy to tlu‘ tree? 

2. Can Castilloa be ri^pcattally tapped by succt‘ssivi‘ly 
paring the lowin' lalges of the original incisions as is ])ractisi‘d 
on llevea in C'oylon V 

.‘k How frequently this, or any other method of tap[)ing may 
be safely and prof.tably em[>loyed ? 

Our tapping (^xpmanients were cai-riiMl out in tin' mornings, 
this being considei*ed the best [> irt of tlu^ day in which to 
obtain the largest How of latex. 

Extensive experiments in tap[)ing Para rubber trees io 
the Hotanie Cardims at Singaporci show that morning ind 
alternate day tap[)ing has a distinct advantage over evening 
and daily ta])[)ing in the yiedd of rubix'r per trei\ It has 
been obsei've.d in our subseipient experiments, that when 
a dozen inc'isions were made in thc^ spaci^ of one hour on 
the same ti*ee, the last made iindsion gavi^ miicdi less latex 
than the lirst. On another l)ut somewhat smaller ti*ee, a total 
of 53 incisions Avere made, but with an iiiti'rval of at least 
forty-eight hours between 'acli series of live, and it was found 
that the How of latex in the later part on the taiT|)i)ig was not 
noticeably less, but was more iKiuiil and [)robably contained 
a loAvei percentage of rubber. 

This decrease in the peicentage of rubbei* in tlie latex of 
the later tappings on the alternate system, appears to be 
counter-balanced by the larger How. It is well known tliat on 
a dry hot day the water contents of a tree may be ei^nsiderably 
reduced by transpiration, and sometitnes to such e u extent as to 
cause ill some plants a visible eifect u])oii the foliage, owing to 
the rate of transpiration exceeding that of the intake of water 
at the roots. This probably causes a deercuise.d li<piidity and 
liressure in the Huids of tin' stem, to whit;h it appears reasonable 
to attribute the differeic iu tlu^ How of latex iu the morning 
and evening, or daily and alteriiab^ day tappings. 

When making a number of incisions t/u a tree iu a com- 
paratively short time, say 12 incisions iu an hour, it has been 
observed that the liow of latex from the lest made incision 
is much less iu quantity than that obtained from the 
first made incision ; and it appears reasonable to assume that 
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this decrease in tlie flow is due to the pressure of the stem 
fluids being reduced by the loss of latex from the first made 
incisions. 

In this direction, an experiment was carried out with trees 
Nos. 8 and 9, which were selected on account of their uniform- 
ity in size, shape, vigour, and position, with the object of 
ascertaining whether a greater yield of rubber could be 
obtained by tapping a tree at intervals of about 48 liours, 
than by completing the operations on one occasion. , 

The results were as expected, the alternate system 
indicating a gain in dry rubber of 52 per cent. 

In iireparing rubber from the latex, the later is diluted 
with three or four volumes of water and then allowed to 
stand foi* about four days until the rubber has risen to the 
surface in a spongy mass, which is then lifted out of the vessel 
after the coffee-colotired water underneath has been drawn off. 
Tlie rubber is tlien worked into the desired shape, well washed 
in frequent changes of water, and finally pressed to force out 
any Avater remaining in the pores of the mass, and dried 
thoroughly in the shade. Rubber prepared in this way was in 
January 1900 valued at 5.s. per lb. in London. 

DOMINICA. 

The following paper on rubtei* in Dominica has been 
prepared by Mr. Joseph Jones, Curator, Botanic Station, in 
which are discussed the suitability of Dominica for the different 
varieties of i iibber-producing trees, and the results of tapping 
experiments : 

A short note (m rubber-yielding plants in Dominica was 
published in the West Indian Bidleiin Vh)l. VII, pp. 10-20 in 
Avhich the various methods of tapping rubber trees in Dominica 
Avere described. 


TAPPING EXPERIMENTS. 

It was recommended in the case of Castilhxi that tapping 
Avith a sharp chisel the successive cuts being made to form 
a ‘ half spiral of horizontal cuts on half the circumference of 
the trunk, with a distance of from tAvelve to fifteen inches 
between the lines of the spiral,’ Avas a good system, and one 
that might be folloAved by iJanters. An alternate system is 
to tap the circumference of the trunk leaving a greater 
distance (horizontally) betAveen the cuts. 

It Avas further recommended for the easy collection of the 
latex, to form channels round the ti unks of the trees with the 
sheathing bases of the leaf stalks of the cabbage or similar 
palms. These being hard and dry should be soaked in Avater 
a few hours to make them pliable before being tacked on the 
trees. 

Before the tree is tapped it is better to spray the trunk 
with water. This causes the milk to run down the stem to the 
channel more rapidly. Castilloa trees yield their latex quickly. 
The stem can then be Avashed again ; a very fine nozzle being 
used* The part of the trunk tapped is thoroughly washed and 
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all the latex eollected in a t*ew moments witli a v(u*y small 
quantity ot water. 

It should be understood that water in any ease must be 
added to Ce.stilloa latex otherwise it hardens and Lorms scrap 
rubber. 

Sheets of (Jastilloa rubber of a dark colour, [)re[)ared by 
tlie creaming method at tlie liotanic Station, were reported on 
in London by two Jirms in 1901) as ‘ fine thin slieet, well cured.’ 
value at that time o.s*. Id. t(- .j.s*. \)d. [)er U)., showing that 
good rubbei can be produced in Dominica. 

It would be of groat help to growers of Lastilloa, esi)eeially 
thos(^ who will shortly have trees ready for tapping, if 
information could be obtained regarding the the form in wliich 
it should be shipped, whetlier in blocks or slHa*ts, and what 
(iolour tile rubbiH' should be. Castilloa rublx'r obtained by the 
creaming method is dark in colour. If the rubber is free from 
impurities, foreign substances and strong, doevs the colour 
affect the price? 

h^xperiments show that amber coloured .sheets of t-astilloa 
rubber couhl be obtained, but only at increast‘d (‘xpense on the 
part of the producer. Would such raibber obtain a higher 
[U'ico than similar rubber in strength and purity, but of (lark 
colour? 

The area under Castilhia in Dominica is bidng gradually 
extended. A number of plants and a considerable (pnuitity of 
schmIs are distributed annually fi-om gardims. Planters 
now know how to d(\Ml with tlie se(3ds, and vtny suc(‘cssful 
nurseries of (Jastilloa. seedlings are to \h) seciu on various 
estates. 


HUnnEll-PRODlK fNU TKKi:s AT l)O.MLNJ( A., 

CastUlofi (ddstica is probably the best lubber tri^e for 
cultivation in Dominica. The tree grows well, it enn be depend- 
ed on in eight or ten years to giv(‘ a good yield of rubber, 
it is known to witiistand fairly satisfactorily the severe gah's 
that sometimes sweep over the island. It can be gidwn either 
in plantaticms by itself, or as a shade tree among cacao whore 
shade is required, or phinted round th(3 edgtis of cacao fields. 
A good supply of plants and seed (?an be obtained in the 
island. 

Fiuiinmia elasiica, the Lagos silk rubber, which was 
introduced into Dominica during 18l)() has been tried in several 
parts of the island but it has not pi'ov(‘d so satisfactory a plant 
as Castilloa. It is liable to attacks of scale insects causing black 
blight, and unless planted in a very sheltered position, the 
plants are uprooted by strong winds following heavy 'ains. 

Tapping experiments were luade in 1900 on a fe>v ti'ees 
from eight to nine years old. The yield of rubber was small. 
It was reported on in London as being soft and valued at 2s. Od. 
to 28. 9d. per lb. The trees were again tapped a few weeks ago, 
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but there was no improvement in the yield. Trees tapped on 
an estate at Windward where there is a rich soil ami heavier 
raiiilall than at the Botanic GiU-deiis also gave a poor yield of 
rubber. 

ITiiless this tree sliows coiisiderable improvement of yield 
when from ten to twelv^o years old, it Avill i)robably fall into the 
same position as thcCeara rubber tree, ManUiot (Hazioviiy a tree 
known to give an ex(;ellcut rubber but the yield per tree is so 
small that it is not cultivated on a large scale. 

Hcvea braMicnsis, Few idaiits of this species exist in 
Dominica and little is known of its yield. It grows well when 
young but is somewhat easily uprooted by the wind. A glance on 
a map will show that the habitat and the great cultural develop- 
meJit of this plant during recent years is confined to ecpiatorial 
lands, (that is those lying between 10" nortji and south of the 
equator) where there are no severe storms. It may grow well 
in islands like Dominica, 15" north of the ecpiatoi*, but how will 
it behave when storms swee[) over the island? Information on 
this point would be valuable, if any place similarly situated as 
Dominica can give it. 

Ldudol'phia ouuiriensi ^, — A Avardian case of these climbing 
plants Avafe rc^ceived from Kew in 1008. A plot of sixteen ])lauts 
was started on the hillside, a rather dry situation. The ])lants 
have groAvn aaoU, flowered, and borne seeds. No taj)ping has 
yet been done, but the plant is known to yield a good rubbei*. 
It may pri)ve a good rubber plant to grow on hillsides in 
Dominica. 
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TOBACCO INDl'STJtV 


TOBACCO IN JAMAICA. 

nv TJIE IIOX. W. KAWCKTT, I{.S< . 

Diretitoi’ |•llblu• CJardeiis and Plantations, .lainaira. 

The liistory of economic' plants in Jamaica is part oT tlu^ 
history ot* the ofl'oi ts made by the' Ib itish (lovernmcnt to aid 
the colonies. The wide knowledge, wise* counsels, and ^icat 
wealth of Sir .Joseph Banks were always at the service of the 
(iovernitient for the purpose. In later years, when the Itoyal 
(hirdens at Kew were presented to th<‘ nation, and th(‘ (establish- 
ment tliere gradually grew in valium and inllmmct^ under th(‘ 
fostering ('are of the llookm's, father and son, and later still of 
Thiselton-I )v er, the elTorts of the (iovernnumt becaim 
systematic and ('oiitinuous, and ('onsrapiently still more valuabhi 
t() the c()loni(\s, espcM'ially to such ( olonics as maintained 
Botanic (Jardens v»liich were in (amstant communi(.'ation with 
Kew. 

Tlje history of tlu^ tobacico industry in Jamaica is a good 
illustration. . 

Sir Joseph I). Hooker has been good enough to state in 
a letter written in Oc'tober B)05. what he did to assist it, a,s 
follows : 

‘When Sir J. P. (irant was appoint'd (lovmnor,* he, being 
an Indian friend of mine, asked me what he could do for tlu‘ 
introduction into th(‘ island of useful veg(*table products, ami 
lie came and stayed with me for a couph? of nights to talk it 
over. 1 remindc^d him that it was a scandal that with the Kast 
and W^est Indies in our possession wc^ had not a good c'igar from 
either, and that in India*’' nothing Iml. Manila t*heroots were 
smoked by Kuropt*ans, and in Kngland Havanas. I suggested 
my getting seeds, together with histories of their manufactures, 
of various kinds from Puba, Manila, et<'., through our ('onsuls, 
and that he should get some enlightened Jamaica proprietors to 
commence the cultivation. This we carried out, and in the 
third year Sir J. P. (iraiit nt mi' a- sa-mple of tobacco grown 
in Jamaica from these seeds, which I sent to an (^xt)ert in 
London who pronounced it imjst promising. I ahu) suggested 
To Sir John offering iirizes for the best ('igars. 

‘ My old friend Musgravef sent me several boxt's (d excellent 
(figars. Aftervvard.s, the (piality of the article went down, some 
boxes 1 ordered arrived full id* wiawils and weie carelessly 
l)aeked, and I gave up nioking the Jamaicas. Quite lately 
I have had good accounts, aiid tl*o box you simt bears testimony 
to them.’ 

Sir J. P. (Jvant, (Jovornor, 71. 

Kxcellcnit cigars are iioNv huhIcju India. ./. />. 11 . 

t Sir A. Miisgrave, (lovernor, l.S77-S:t 
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Mr. Robert Thomson, Superintendent of Public Gardens, in 
his Annual Report for 1 868-9, acknowledges the receipt from 
Kew of packets of tobacco seed of Manila, Havana, and Latakia. 
A plot was grown at Gastleton of Latakia on account of its 
free-growing and vigorous habit and a sample of it forwarded, 
through the kindness of Dr. (now Sir) J. D. Hooker, to a Lohdon 
authority on the subject, who reports favourably of it, and says 
after suggesting some improvements, etc., as to preparing it for 
market, that ‘ the general appearance of the leaf is sujL*h that 
its cultivation should be encouraged in Jamaica.’ 

In the Jainaivn Gcizetie for July 8, 1869, appeared a short 
paper on Tobacco by Dr. Thomas Allen, giving Cuban methods 
of cultivation and curing. 

in the Gazette for April 7, 1870, the Governor directed 
the publication of the terms and conditions under which prizes 
were offered by the Govei*ninent of JC250 for encouraging the 
cultivation and curing of tobacco. 

In the Report on the Botanical Gardens for 1871-2, 
Mr. Thomson says : — 

‘ Plots of Manila, Havana, Kentucky, and Latakia tobac(*o 
have been grown, and sain])les of them will be sent to Euglaiui 
for valuation. The Latakia, which came from Jvew a few 
years ago, 1 observe is already very generally cultivated by 
the peasantry in many parishes, but, like most other cultivated 
plants in the island, in small patches. 

‘A great imi)etus has been given lately througliout- the 
country to the cultivation of tobac(M) on a much largcu* scale 
than formerly. I have, during the last six years, distributed 
annually at the rate of 200 small packets of live varieties of 
seeds which were first received from Kew.’ 

The collector of taxes for Kingston l eported on January 2, 
1871, that a number of small manufactories of cigars have 
recently been started in this city, ))rinci pally by the refugees 
from Cuba ; and although siudi cigars are very generally made 
of imported tobacco, yet so much of our own weed is now 
employed as to affect very considerably the importation of 
foreign-made cigars. 

He further continues as follows : — 

‘There are also at present in Kingston two large establish- 
ments where cigars are manufactured entirely of Jamaica- 
grown tobacco, and one of these large establishments (Messrs. 
Soutar’s) has succeeded in bringing into notice on the continent, 
particularly in Austria, Prussia, and Turkey, the superioi’ity of 
our Jamaica cigars to the ordinary brands of Havana ; indeed, 
so excellent have the ^jigars exhibited by JMessrs. Soutar at the 
Vienna Exhibition of last year been deemed by the Imperial 
Commissioners, that a medal has been awarded to them for 
their exhibit. 

‘ I am also informed that some of our best samjdes compare 
favourably with the very best Havanas, and that there is every 
likelihood of a large export trade being established at no 



211 


distant date^ and the cultivation of tlio weed being extended in 
this country. 

‘ On reference to Customs’ statistics, 1 find that in the year 
1S71-2, cigars were iin[)orted, amounting to 7,202 lb., whilst in 
1872-8, the (luantity fell (dT to 1,0(581 lb., and that the expor« 
tation of our island manufacture lias increased from 100 lb. in 
1871-2 to 191 tb. in the past year. 

*lt is tlierohu’e evident that tobacco will, within a few 
years, become one of th(^ staidcs of this island, and will not 
only displace the imported artici.*, but comptde successfully in 
the markets of the world against all foreign productions of 
the kind.’ 

In Noveinbiu* 1871, tlie Coveinor dirt'cded the publication 
of the following extract concerning tobacco produced ^ in 
J.‘iniai(*a, and exliibitcd at the Vienna l^ixliibition, 1878, from 
a Report by AVm. Robinson, Rsci., Sx)ecial Commissioner for 
the C_h‘own eolonies, and 8ui)ei intendent ol the Coloirial Section 
at tliaf Exhibition, upon the Rritish col()jrK‘s represented there, 
with particular reference to their produce: 

‘TluMMiltivaliou ol tobacco, :u*(‘ordiiig to the Cuban system, 
has ma(](! a. satisfactory start, and is increasing. 

‘ Ry llu^ returns of the (‘.ollectors of taxes, it appears that 
in August 1871, there were only 91 a(u*(‘s of this cultivation ; 
thorcj ai’o now more than 800 acres. The increase is principally 
in tlie parislios of St. AikItcw, where tlie cultivation is carried 
on liy Jamaica owners, and in the parishes of St. Cathcrim , 
St. 'J'lioiiias, I Portla nd, and St. Mary, where it is cari'ied on 
mostly by (Jubans wlio have settleil and b(*(‘()ine the owners of 
prop(n‘ty. Roth (Juban and native labour are em))loycd in the 
cultivation, but Cyuban labour ahnu; is (‘luployed in the manu- 
facture. As yet, tlu^ t()ba(‘C() grown in the island is for the 
most part made up into cigars and siiulf for island consumi>tion. 
Rut tli(^ rc.poits made oi' cigars scut by way oT (‘.x{)ei*im(int to 
the Loiulon market arc satisfactory. Tlu*ri‘ (vin be little doubt 
tluit tobacco will soon hv a great staple of export. The (piality 
is c(‘rtai]ily good. There is nothing to pn^veiit J.*imaica‘ cigars 
equalling tho.se exported fi*oiu Havana. 

‘ In 1870, a prize of C*250 was oifeiHsl foi* tlie best tobacco, 
produced in Jamaica by any cultivator of not less tJiaii 8 acres, 
producing R)() lb. of (aired tobac*co from each acr(‘. This ])rize 
was ia|iially divitleil between two competitors’ in 1872. TJiese 
were the first producers in Jamaica of tobacco as an exportable 
article. 

‘Cigars were the only produci* of .Jamaica, (exhibited at 
Vieiimi, and they receisaal the xMedal of merit. IMc.ssis. Soutar 
At. Co., of Ivingston, si*nt 2,000 of di Here n.t sorts, Avhich were 
exeellont both in (piaiil / and in inakc. . They formed (piite 
a feature in the colonial .ouicxe, ...iid; live times that number 
could have been sold as samples had they been placed at my 
disposal. 

‘The plantations of Messrs. Soutar are 15 miles from 
Kingston, and were established four years ago n]>on a soil simi- 
lar by analysis and in a climate corresponding with, that of the 
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famed Viielta Abajo District in Havana. Their seed was also 
received from, and is of the description grown in, Viielta Abajo. 
Their manufactory is in Kingston, where they constantly 
employ 100 hands in the preparation of the tobacco, and 
manufacture of cigars and cigarettes. The cost of freight 
from Jamaica to Great Britain is about 8.s. per 1000 cigars, and 
to the Continent from 8.s. to 8.v. 6rf. Persons disposed to ques- 
tion the value of Jamaica tobacco frequently stated to me that 
transplanted tobacco changes its character, and that tlierefore 
the cigars could not be as good as Havanas. The impression 
that it changes in character is correct. Tliat delicate aroma 
found in the Viielta Abajo tobacco is not derived from the 
seed but from tlie nature ot the soil, the climate, and the tem- 
perature. 

‘ When first establishing plantations in Jamaica some five 
years ago, Messrs. Soutar were of course aware of this fact, and 
tried the growth in three different localities, all sown with the 
same seed, which was obtained from one of Partaja’s 
plantations in the distiact of Pilott^s in the Vuelta Abajo. 

‘ One plantation gave a very good (luality, another a tobacco 
similar to that grown about Santiago de Cuba, and the other 
a strong but flavourless leaf, each dilTering according to the 
soil and climate, although all were cured in the same way. It 
was not until they had obtained a correct analysis of the soil 
of the Vuelta Abajo, together with a record of the temperature 
and other meteorological phenomena, that they met with any 
degree of success, and indeed it is only now that they have 
been able to sec'ure a pro[)erty having all these c onditions. 

* This year’s crop appears better than last, and Messrs. 
Soutar are conlident that next will be eiiual to the finest Vuelta 
Abajo. 

‘ I have had much loleasure in forwarding several large 
orders to Messrs. Soutai* from Vienna, and 1 am convinced that 
if, through these orders, they obtain a footing in Germany, 
a prosperous future will be in store for them.' 

Sir John Peter Grant, the Governor of Jamaica, with whose 
name the increasing prosperity of Jamaica will ever be associa- 
ted, reports that ‘ in the Castleton Gardens, plots of Manila, 
Havana, Kentucky, and Latakia tobacco have been grown. The 
first and last of these tobacco plants seem to thrive peculiarly 
well. The sudden spring that the cultivation of tobacco has 
just taken in this colony, renders the question of tobacco seed 
one of great interest and importance. Our garden must 
possess all the most highly prized varieties of this plant. But 
from all I can learn, Jamaica has as good a right to send 
tobacco seed abroad any other place has. I have heard of 
a preference being given to the seed of Jamaica plants to seed 
imported from Havana of the same variety, and I have heard 
of Cuban settlers here who have pronounced the quality of 
some leaf now growing here, upon plants whereof the cultiva- 
tion happened to have been attended to with the needful care 
and skill, to be already equal in size and quality to that of the 
best Cuban leaf. 
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‘ For a few years past tlie Superintendent of our Rotanie 
Rardeu has been distributing here small packets of tobac(»(» 
seeds, at the rate of 200 packets a ytnir. Thesis pac*kets co)\tain 
five varieties of seed, originally p»*o(*uied from Kew. 

‘ I cannot mention Kew without observing that infinite as 
have been the services of Dr. (now Sir) J. D. Hooker to every 
part of the British Km[)ire, there is no spot in that Empire 
whieli has greater reason for gratitude to that emimmt mar 
tlian this island of Jamaica.’ 

In his Report on the Botanic (Tai'dens for 1S78-4, Mr. R. 
Thom{)son writes as follows : 

‘ At the re(|uest of the nov'ernment, Her Britannic Majesty’s 
Consul-General at Havjuia forwarded in September a bag of 
the famous, and scarc^ely to be obtained, Vuelta Abajo tobacco 
seed, weighing ii])wards of 20 Ih. This made uj) the (piantity 
I possossiul to .‘10 lb,, whi(*h was advertised for public* 
distribution gratis. Upwards of 100 applications were mad(‘ 
for it, and fifty-four of the earliest applicants riMufived eaclj 
a packet of about .1 11>., the othtu’s rc'ceiving smaller ones. 
Many of the a]iplicants stated that tlu^y coni emplatcul the 
cultivation of this ])roduct on a- large ,-cale, a,nd it is thus to be 
lio])ed that millions of plants will be [)ro(lu(*ed from these seeils. 

‘Tin? successful cultivation of toba(*(*o in Jamaica is now an 
accomplished fact, and it may be cc^nsidered one of our staph» 
jirodiK^ts. Considering the paucity of the stajile [iroducts of 
Jamaica, the desirability of introducing new objects of lailtiva- 
tion, and the reluctance exhibited on the part of private 
enterprise to embark in new undertakings, the position that 
tobacco has taken is highly gratifying, and augurs well for the 
future of the island. 

‘ Considerable dillieulties have to be (mcomitorcMl in the 
introduction of a mnv cultivation: amojigst others are a propei- 
selection of soil and climatiir conditions, and the ignorance of 
the peasantry both with regard to cultivation and manufactui'e, 
and it is to be hoped that persons entering iijion this cultiva- 
tion will duly consider sudi diiViculties, as there can b(‘ no 
doubt that success will, in a great measure, depend upon theii* 
doing so. 

‘ It should be remembered that it is to the Cuban refugees 
that we are mainly indebted for tlie introduction of the 
tobacco cultivation, for it is to their enterprise, and to the 
advantage that has been taken of their skill, that we must 
attribute whatever has been done in regard to this. Amongst 
those gentlemen who deserve the best thanks (>^ the country 
for their determined and persevering elfortvS to establish this 
important industry, T would mention tlie name of Simon 
Soutar, Esq., whose Ix^autiful cultivation of 100 acres of 
tobacco does him great (*redit. With regard to another 
gentleman who has also uiken a hauling part in the establish- 
ment of this plant, 1 have great pleasure in extracting the 
following valuable notice from the Journal of Applied Scienre, 
the editor of which is a high authority on colonial vegetabh' 
products. A writer in that journal, treating of the importance 
of colonists, in view of the increasing competition in the 
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production and manufacture of the g4:eat staples, turning their 
attention to minor products, makes the following remarks with 
regard to tobacco: — “ Tlie Spaniards have hitherto monopolized 
this trade alleging thnt parts of the soil of Cuba were alone 
suited to the production of the Havana tobacco. This assertion 
is now disproved, for with good choice of seed, soil, curing of 
the leaf, and skilled manufacture of the cigars, Jamaica now 
sends into the market as excellent a cigar as was ever shipped 
from Cuba, and at a far cheaper rate. W e liave lately been 
favoured with samples of excellent cigars from the estate of 
Count Jose Duaney, Jamaica. He was amoiig the first to 
introduce the planting of the real Cuban seed there, and his 
estate. Hall Head, which is in a district in the east of the 
island, has produced the best cigars up to the present time, 
although many other estates have gone into tobacco (ailturc. 
Tf the quality of this brand bo maintained, and th(' l emarkably 
low jjrice at which they can bo sold wholesale continued, it 
will bo a real boon to smokers, and lead to extensive orders.'” 

Mr. Simon Soutar has favoured me with the following 
excellent account of his connexion with tlio rise of the industry. 
The knowledge of the capabilities of Jamaica as a (*ompctitoi* 
of the Vuelta Abajo district in Cuba, is doubtless in great 
measure due to Mr. Soiitar's energy and pcrst^verance 

‘In 1863,1 was in Havana and was struck with the great 
prosperity of the tobacco industry and the great innuen(‘(' it 
had on the (jommerce and prosperity of tliat port. In those 
days, Peru with its guano de))osits, and Chili with its silver 
mines were very prosperous, and along with London took the 
entire crop of the finest cigars made, regardless of price ; 
and while I was there the wharves were lined with cases of 
the finest cigars being sljipped to those markets. On every 
hand I saw at least one-half the prosperity of Havana assured 
from its proximity to the great tobacco distriert, the Vueltn 
Abajo. ‘I tried to get some seed then but failed, and what I 
got a year or two afterwards appeared to have been fried, as it 
failed to germinate. 

‘ At the close of the American war, a Kentuckian, Capt. 
Field, who liad served with the Confederate Army, came to 
Jamaica and posed as a Kentucky tobacco planter. I started 
him on “Bellevue,” owned by the late O. M. Feuitado, but 
then the property of Mr. Derbyshire. 

‘ Capt. Field got seed from Kentucky and grew tobacco, but 
it was a long leaf and suitable only for smoking purxjoses. About 
1868 or 1869, we got some Havana seed, through Sir J. D. Hooker 
and the Superintendent of Public Gardens, with which I start- 
ed cultivation with Capt. Field at Bellevue, and with Pedro 
Cisreros, a Cuban from Manzjtnilla at Cherry Garden, now the 
residence of Major Marescaux. The tobacco grew very well 
but had no Vuelta Abajo llavour. I next tried the banks of 
the Rio Cobre at Cross Pen and .several other places but 
without satisfactory results. Meantime I thought the Wag 
Water Valley both in soil and meteorological conditions similar 
to the Vuelta Abajo, and procured a sample of soil which was 
sent to Pelletier, the celebrated French Chemist, for analysis. 
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It was found to be very much like a similar sample already 
analyzed by the same Chemist from the Vega Pilotos, a rather 
ce]o])ratod vega belonging to Partagas A: Co. I secured some 
land at Temple Hall in 1870, but being late, very little was done 
that year, and it was not until 1872, wlien I got Jose Pita, 
a planter from the Vueltji Abajo, that 1 was able to produce 
a tobacco e([iial to Havana. In that year I got about twenty of 
the best Havana cigar makers, revolutionists who came to 
Jamaica as refugees — Sestero, Hadell, Pino, and others, all cele- 
brated workers from the tactories ol* Partagas, (Ja.banas, and 
La Houradez.” They made tin" cigars I exhibited at the Vienna 
Exhibition in lS7o, and whitdi gained tln^ highest Medal and 
l)i[)loma, and se(*ured ()rders Trom l^rinca^ Milan (afterwards 
King of Servia), tlie Sultan of I'urkey, and a number of other 
notables who (*onsider(‘d them better than the usual riui of the 
Havana cigars ot tha.t day. The Commissioner in c*harge of the 
(k)loLiial Section at the Vienna (‘xhibition was Mr. William 
llobinson (alter wards Sir W. Robinson, (Governor of Tri)iidad) 
From the (kih)nial Ofiice, Downing Street, who took a very great 
interest in the exhibit, and my success was no doubt greatly 
due to liis good and .iudi(*ious ma,nagemi"nt. I exhibited again in 
187() at the Centennial Exhibition, l'hiladcl[)lua, taking the 
highest honours and medal, in many instances higher than my 
Havana (*om))etitors. 

‘Tlu" Government ])rize of £250 given tor the encourage- 
ment ol* (lie tobacco industry was etpially divided between 
Mi*. J )er})ys]iire and myself, tliat being in thcropinion of Messrs. 
Kemble and Trencli, tlie best way of eneoiuaging tlie industry. 
A subsepiient/ priz(" of £50 given by th(‘ London Cha-mber* ol 
(V)mnioree was awarded to R. A J. Machado for a sample of 
T(Mn[)le Hall tobacco, ! have" sold Tom})h‘. Hall tobacco in 
Jamaica For <£25 a cjuintal and in Hrcnmm, tlum the greatest 
toba(*eo marked/ iu tlu^ world, at 5.s*. a fiound. Some CJherry 
G’^rden tohacco was sold in Lomlon by (bant (Jialmers A Co. 
at o.s". Od. a pound. 

‘Toliaeco being a garden (‘ultivation reepiires constant 
attention and supervision. It necessitated my living at 
Temple Hall and sjiending tliree days a week there, coming 
into town on Tuesdays, Thursdays, and Saturdays, and also 
neglecting my toAvn business to a great exteait. Then a number 
of jjeople had by tliis time gone in lor the cultivation of tobacco 
and manufacture oF cigars and were Hooding the foreign 
markets with cpiestionable Jamaica cigars to my prejudice, so 
T gave u[) the factory in favour of tlu" Machados, renting the 
lands to Cubans. 

‘ Tlie system of cultivation pursued now, is that of the 
Vuelta A riba, and can never produce a high-(dass tobacco. 
It shows that oui tobacco is good when with such treatment 
we are able to produce a smokable cigar, but if they would only 
get some good Vuelta A» ijo planters, and grow the tobacco 
in the proper localities with the same careful cultivation and 
selection tjiat obtains in the Vuelta Abajo, our cigars would 
compete with, if they did not excel Havanas. The Vuelta Abajo 
lands were supxiosed to have deteriorated very much. During 
the time they were using large quantities of Peruvian guano, 
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their tobaccos lost that dry nutty flavour they had in tlie 
sixties. Then, as the demand increased and the manufacturers 
were unable to fill all orders, they resorted to Porto Rico and 
Sumatra tobacco, which have no Havana flavour. 

‘ I always found the Department of Public Gardens and 
anil Plantations very ready and anxious to lieli) the tobacco 
industry, but it must be grown much as the cotton is grown 
in the Southorn States, by families dependent upon results, 
Avlio cultivate small holdings, giving them constant i^are and 
attention.' 

In the Report on Public Gardens for 1876-7, it is stated: — 
A small packet of Bhilsa tobacco seed was received last year 
from the Royal Gardens, KeAv. This is the most highly reputed 
of ajl the Indian kinds : only a few plants were raised ; these it 
was necessary to reserve for seed -bearing. Tliey made an 
extraordinary robust growth, and otherwise presented many 
of the chai*actei‘s Avliich give value to the best varieties of 
tobacco. About 2 lb. of seed was saved, wliich I distributed 
among the [)rineipal growers on the island for their trial and 
report. 

Messrs. Charlton Thompson and G. A. Weit/.man cultivated 
tobacco from 1875 to 1881 in Jamaica; they had 150 acres at 
Potosi and 50 acres at Morant in the Blue Mountain Valley in 
the parish of St. Thomas, and 50 acres at Col becks near Old 
Harbour in St. Catherine. They useil Sumatra, Java, and 
Havana se(»d, but the best results were from Havana. 

The following memorandum, furnished to the (Governor, 
(Sir A. Musgrave,) by Mr. Weitzman, was published in the Report 
on the Botanic Gardens for 1878: ‘ Tlie results obtained by 
different planters are, as is well known and admitted, even 
by Cubans not interested in this undertaking, of the greatest 
importance, and have ijroved beyond a doubt that our produce 
is one worthy of attention, and one which will stand com- 
petition Avith that of other countries, the reputation of Avhich 
has been established long before. As the result of my journey 
to England and Germany last year, I may mention that in the 
Hamburg market, tlie most considerable in the Avorld for 
tobacco, I found that our produce stood next in rank to the 
Havana tobacco, to Avhich it Avas pronounced inferior, but 
superioi* to all other kinds, even not excepted those other 
parts of Cuba, such as St. Jago, Manzanillo, Yara, etc., Avhich 
furnish such a very considerable quantity to the consumption 
at home 

‘ As for the outlet and sale of our produce, every one inter- 
ested has found that the German markets, especially that of 
Hamburg, has given it the best reception and greatest en- 
couragement. Our tobacco is readily sold there, and, though 
the first hands may buy it as Jamaica, the consumer in most 
cases will not knoAv better than that it is Cuban or even 
Havana 

‘Jamaica has shoAvn that it can produce a tobacco which 
has proved itself Avorthy of being introduced as a new article 
of industry, and, considering the short time that has elapsed 
since it was first established as such, we liave gained a by no 
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moaii.s small success. Whatever faults there may ('Kist about 
tlie different iiranches, then* are none which time cannot 
overcome.' 

' In his firstHei)ort (1870-H0)as Director of Public (iardens and 
Plantations, Mr. (now Sir) 1). Morris ciuotes from Mi*. Weitzman 
as follows: — 

‘ There ai*e very encoura^ring signs of a steady demand 
for our cigars in England, as well as on the Continent 
of Europe. In tlie German ma**kets, which are considered 
the most important for leaf tobaccos from all parts of the 
world, Jamaica tobacco sent there for sale was well thought 
of and ranked in price next to the celebrated Havana leaf, as 
it distinguished itself from most of the other Cuban varieties, 
by its fineness of texture and mihi agrec^able flavour, and an 
absence of all rankness so often met with in the latter. 

"Since last yeai*, tin* consumption of Jamaica chgars in Eng- 
land has spread in an extensive manner, and tlie demand for onr 
produ(*tion now gives emiiloyment to a great nunibcn* of hands. 
Of the workmen that ai*e employed, by far tin* larger number 
still are Cubans, but we are glad to see the natives gradually 
adopting the profession and taking part in tlu^ general (»ompe- 
tition.’ 

In the Reiiort for 1888-4, the l)ire(*tor says : "The culti- 
vation of this once promising industry on a large area would 
appear to bo decreasing, chiefly owing, I believe, to want of 
success ill jiroperly curing and preparing the crop for the 
market. 

‘ In many parts of the island, howtwer, tobacco growing in 
small patches is being extthided gradually, and numerous 
applications ar*(* made for the best cpiali tit's of Havana tobacco 
seed. 

‘As is usual, not only in Jamaica but in most of the West 
Jiulia Tslajids, there is a great want felt for i>lain practical 
hints as to the cultivation of new economic plants, and the 
})i'eparation of tht^ produce so as to gain good and re,nunerativ(* 
prices. 

‘On the subject of iiroperly curing tobacco, which is one of 
the most importaiAL points connected with this industry, and 
one, moreover, in which most Eui'opeans who have attem])ted 
it in Jamaica have failed, there is a great demand for reliable* 
information. The Cid)aus settled in the island are apparently 
the only persons who (tan cure tob.mco pro])erly, but unfortu- 
nately, their numbers are decn'asing, and in m/iuy (*ases tln^y 
take up other industries whii h a))pear to them lo olTer better 
returns tor bheii* labours.' 

He also cpiotes from a communication to him from Dr. Xeish 
as follows : ‘ General A'ijcgas, formerly of Cuba, but now an 
extensive cultivator of Ha vana tobacco at Colbeck’s Plantation,* 
informs me that sowings (jf tobacco seed are usually begun in 
August with successive sowings tlirougliont the following 


Near Old Harbour, St. Catherine, Jamaica. 
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months, namely, September^ October, November, and December, 
and mentions that the earlier sowings give leaf of very mild 
quality, with fine flavour, and that the later sowings fiirnisli 
stronger tobactco, tlie leaves gaining in strength with the 
advancing season. The very strongest kinds are furnished by 
idants sown in November and December. TTi^ opinion is that 
there are in Jamaica many thousands of acres well adapted for 
the cultivation of Havana tobacco, and that, contrary to 
a common opinion, tlie drier pai'ts of the island, provided 
suitable soil be selected, are (jiiite well ada))ted to tobacco. He 
maintains that it is only in the season of )>lanting out that 
mucli moisture in the seal is essential ; that tobacco grown in 
a comparatively dry district will have a line and distinct 
llavour, dilferent in aroma to that grown in a wet locality. 
I^^irther, 1 have his antliority for the observation that tobacco 
grown in wet districts, such as parts of the eastern end of the 
island, and in some nortliside parishes, will not keep long, but 
must be sent to tht‘ K\iro})ean markets as soon as it can bo 
cured, and that cigars made of such tobacco will not keep for 
more than a year without deteriorating, both in appea trance 
and ipiality, whereas tobacco grown in a drier climate will 
keep longer, and cigars made Irom the latter kind will keep for 
fully three years. Jli*^ oinnion is tliat tluae is a very general 
liking amongst Englisli smokers for cigars mild as to stnmgth, 
but delicate in aroma -a taste whicli is met by well-known and 
w^cll-cured Havana tobac'co grow n in a ratluir dry but not arid 
climate. He says there is plenty of good soil in .lamaiea, 
at pi esent in ruinate, iK*rfectly .‘idapttMl to grow^ this quality 
of tobacco, ranging over an cxtiaisivr' tract of (jonntry com- 
l)rised princii)ally in the parishes of 8t. Catherine and 
Clarendon.’ 

Tn 18S4, Messrs. T]iomj)Hoii Weitzman tailed, their Agents 
in England having ovtn traded and their capital having become 
exhausted. 

In the year 18SS, the London Chamber of Commerce 
offered a])rize of fifty guineas for the best specimen of tobacco 
growm in India or in any of the British colon i('s and possessions. 
EacJi s]J(^cimen submitted w'as to consist of r minimum quantity 
of 400 1b. in weight. The ])riz(i aw^arded in the following year 
Avas divided between samples from Jamaica and British North 
Borneo. The Jamaica av inner Avas the firm of Messrs. B. A: J. B, 
Machado, AAdioin T persuaded to entei* for the competition. 

As the Cubans alone, speaking generally, understood the 
art of cultivating and curing tobacco, any increase of the 
industry among the native small settlers could only be 
successful and permanent if rcli.ibb' and j)ractical information 
could be given in a form that could be assimilated by them. 
An attempt in this direction '.-as made in 1889 by the 
publication of a short treatise on tobacco iii the Jamaica 
Bulletin by Mi*. J. C. Espin, a Cuban. 

In 1808, 251b. of the best Vuelta Abajo seed was obtained 
from the British Consul-General in Havana and distributed to 
growers, and other consignments were received from time to 
time in subsequent years. 
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Til IS07*8 and in tlie following year tobaeeo was grown at 
Hope (hardens for the express purpose of obtniiiiiig a large stoek 
of seed from carefully cultivated and well grcnvii [dants both 
of Havana and Sumatra varieti(‘s. 

During the years 189(S-ll)01, a vory iin])oitant experiment 
in cultivation on a largo seah* was undertaken by tin' 
Hon. Kvolyn Kllis at Mont})oli<n* in St. James. No less tlian 150 
acres wore cultivated in tobacco, and no ex[)ons(» was s]>ared 
to make thi^ oxp(3rimont a success. A sliort acc'ount of tliis 
undertaking was publislied in tlnr .iainaica /hilfcfiii for .hinuary 
1890. OUier industries wei*(3 lu dei* o\p('riinent at tlio same 
time, sucli as dried bananas, and c attle food, lunUn* the manage- 
ment of Mr. Zurclna*. Ihit imnc' of tlir ('xperinumls appcxartal 
likely to yieJd a profit, and they <*anu‘ io an <‘nd in the ycaii* 
1001. Some excellent toba(*co and cigars wiMC' proilmaal, bnt 
tli(^ soil is not; of the propca* physical t<‘x£ure to giv(3 ri'ally 
good lawsuits. 

Mr. J. tk fjs])in’s treatise on ‘Tobacco ( hiltivation and 
(hiring' was puldislu'd in the Jamaica Bulfvlin for October 1800. 

In iJie Annual Ib'iiort- for 1808-0, 1 wrote as follows: 

^ The (mgagoment of an f'xpei t in curing toliacco at Montpelica- 
at ti high salary is justilical as a mere mat <(‘r of business. It 
would be a great lioon to th(‘ whoh^ i^laml, if an (‘Xpei't. of 
like cliaraetm* A\oidd be* attached to J lie Hope (circicais to 
demonstrates in his woik tlu're to al’ c. iier‘< tlu' manifold 
minut iae of tlu‘ proca^^s of cui'ing. Wbna- l hcnc^ wars no work 
t-liat rc'cpiircMl liis prescau e at Hope*, h^M iild traved througli 
th(3 island, giving publie clemonsti’atiou'. xamining tobaecc/, 
uiid(3!*going (Miring at dilbaaMit (‘state.-, and alTo?*ding ad\i(*(‘ 
and assistaiu'c in every way to any w ho i ..onld s(‘ek it.’ 

‘At present our m(*ans of instruction ai’c^ very limitcMl, but 
every one who rc'eeives scmmIs may also liavc^ tin* Jamaica 
IhiUctm (May 1880, No. 18), w ritten hy a. (’nhan (‘xp(M‘t, dealing 
wdth tlie cultivation and cui'ing of tobac(*o. 

Obtaining an expe^rt knowde^dge of the euring of tobairo 
wai.s renderecl [)ossibl(' wlum ,AIr. T. J. Harris was appoint'd 
Assistant SnperintendiMit of Hoim* (JardcMis Avith the spia-ial 
(*are of th(3 eccjiiomie s(‘ction. In 1000 I, about. 1 aeri's 
of tobaceo ^vei*e gi'owu at Hojie Dai(hMis for tlu' ])i'u‘p()S(‘ of 
inv'estigating th<‘ pi’oiier method-, of cultivating and curing 
A curing house wmis liuilt and an attcMiipt made' by Mr. T. J. 
Harris to cure the leaf from the stmly of Kspin's treatise 
and from information received from (hilians. Tlie first cutting 
failed, and an arr;ingcment wavs tlum made w Th a Cufian 
tobacco plantc'r, Mr. Antonio Leon, t » come to l loiio Hardens 
from time to time and advise on the cutting and euring of the 
eroj). Four acres w^erc^ again planted in tin* follow ing season 
(lOOl-li), and from the (*x[)erience gained during the two 
season.s, Mi*. T. J. Harri.- w as enabled to prepare artic les on tin* 
cultivation and curing of tobacc'o for publication in the 
Jamaica Bulletin. These articles appeared in the Bulletin, for 
April, May, and October, 1902, and were also issued as loailets 
for general distribution. Tin* difi’erent value to b(* placed on 
the two treatises— the tme by Mr. Espin and the other by 
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Mr. T. J. Harris — may be expressed by saying that Mr. Espin 
wrote as one fainilar with the subject from boyJiood, and so 
unconscious of the diHiculties of the inexperienced ; Mr. Harris 
wi'ote as one who liad failed over and over again, and who had 
only gained his knowledge by careful study of the information 
received from Mr. Leon and other Cubans in correction of 
details of practice wJiich had caused previous failures. 

I attach great importance to having been enabled by tlie 
Government to secure that one of the staff should have had the 
opportunity to (pialify himself as an expert in tobacco. His 
experience was put in writing for the benefit of others ; men 
were trained by him in the Department who have carried on tlie 
work since he left, and a pi*actical school for teaching the 
apprentices and otheis was started at Hope Gardens which 
ought to exercise a very great influence on the extension and 
improvement of the tobacco industry in the island. 

As stated in the Report for 1898-9, J consider that besides 
the practical training which is now going on at Ho]>e Gardens, 
it would be well to have trained men travelling through the 
country during the tobacco season off'ei-i ng advice to growers 
in cultivation and curing. Large growers can always secure 
the services of a Cuban, but small settlers retpiire demonstra- 
tions in theii* tobacco fields a.n<l in their curing houses to 
supplement and to illustrate the teaching imparted in the 
leaflets on tobacco. 

In 1902-8, only 2 acres were planted for the purpose of 
giving the ai)prentices an opportunity of gaining practical 
experience; and in the following year 1903-4, besides 2 acres 
in Havana tobacco, [ acre was grown in Sumatra t()bac(‘x) 
under a cheese-cloth tent to test whether the very expensive 
Sumatra wrapper imjrorted from America could not be 
grown in Jamaica. The result of the experiment was to 
show that under cheese-cloth a very fine grade of wi’apper 
can be grown, (piite ecpial if not superior to that imported 
from America. Owing to the dryness of the climatt^ at Hope, 
difficulty was experienced in curing, but this was overcome on 
further trial during the following season (1904-5). During the 
next year (1905-0) the Sumatra tobacco was grown in the open 
as well as umler cheese-cloth, and the opinion of an expert, 
Mr. F. V. Chalmers, was that the sun-grown Sumatra was 
superior to that grown under cloth, and that the flavour of 
both kinds and of the Havana is ‘ unsurpassable when fully 
fermented.’ 

A small sample of the Sumatra tobacco grown under shade 
cloth was sent for rej^ort as to quality and value in the Englisli 
market to the Imperial Institute in the year 1905. Tlie 
Director, Prof. W. R. Dunstan, reported as follows ; — 

‘ The sample consisted of six leaves of the ivrapper type of 
cigar tobacco showing a dull, olive-brown tint. The leaves 
were of fair length, uniform in colour, thin and free from 
stains and burns. They were somewhat brittle when handled, 
but this was probably due to their having been packed between 
sheets of cardboard which had absorbed the moisture, render- 
ing the leaves abnormally dry. When ignited, the tobacco 
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burned evenly and steadily, evolving a fairly fiaR:rant aroma 
and leaving a greyish white fvnh. 

‘ As the sanif)le was very small, it was im})ossil)Ie to submit 
it to chemical examination. It was therefore sent to a firm of 
tobacco experts to be tried for wrappiuf; cigai s and for the 
determination of its commercial value. The experts' report on 
the tobacco was as follows 

“The tobacco is of a very handsome appearance, thin in 
tt‘xture and thei*efore highly j)rodu(‘tive as a mrappey for 
tobacco; in use it is somewhat /ciu/rr and does iiot appear to 
have (piite as much elasticity a> Siimat ia tobacco of similar 
texture: the burning is very fair and the flavour not unsatis- 
factory. Similar tobacco, well put up, would fetch on the 
Knglish market up to about .‘ts*. pm* Ih., for lii*st lengths, say 
2^, Zd. pcir 11). for the second lengths, and from l.s. "Id. to l.s. \Sd. 
per tb. f(^r the third lengths. 

“ \V"e feel sure that the soil and climate whicli have 
l)rodnced this tobacco, are suitable^ for growing irrapper 
tobawo, (‘(pial to most in the world, and if labour is })l(mtiful 
and cheap, and tlie area of suitable ground large (mough, th(‘re 
is a chance, in time, of this distrita of Jamaica becoming 
a serious competitor of Boi*neo, Sumati*a, and Java. 

“ It will, however, be advantageams to prej)arc? tobacco of 
this class in a similar manner to that in which Kast Indian 
tobaccos are got up for tlie European markets. Jf it were ))nt 
on the market in the same form as the Mexican, Havana, and 
other West Indian tobaccos, this would pi obably detract con- 
siderably from its value.” 

‘The experts go on to suggest that it might be worth whih* 
to carry out a similar cultivation experiment in Jamaica with 
Java tobacco as this would probably yield a i.:ntpj)vr leaf, 
which would be stronger in texture and of even l)etter flavour 
than che pr(*sent sample. 

‘The results of the (*x[)erts' trial of this tobacco show that 
it is of good (piality and that if a similar (piality can he 
])laced on the EnglisJi mai'ket in <piantity it will probably 
realize remunci*ati ve prices.' 

As Mr. T. J. Hauls was able l)y his expeiience to prepare 
notes for the use of others in cultivalion and curing Havana 
tobacco, so Ids successor, Mr W. M. (hinningliam. with experience 
of two crops of Sumatra tobacco, prei)ai'e(l notes for the use of 
those Avho are about to grow Sumatra, seed for wrappers. 
These notes were published in the Jamaica Bidlr^in for July 
1905.* 

Tne following tables showing the cpiantities of cigars, 
tobacc(), etc., imported into, and ex[>orted from. Jamaica 
during the years 1871 HlOO, together with their estimated 
values, are of considerable nitere.^-t : 


* The notes prepared l»y Messrs. '[\ d . Harris it W. M. (’uniiingliam were 
reprinted as Pamphlet Ao.'j.s of the Imperial Department of Agriculture. 
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TABLE I. 


iMPtiRTs OK Cigars, Toragco, ktg., into Jamaiga nuitixc; 

1871-1000. 



('i^ars. 

Leaf. 

Manufactured. 

i 

Y ear. 

1 






:Quiint itios. 

; 

Viilues. 


Values. 

Quantiti(‘s. 

Values. 


11). 

iC 

lb. 

:C 

tb. 

£ 1 

1871-2 

7,202 

2,SS() 

187,750 

5,1()5 

ISS.SO.T 

14,271 

1872-8 

1.111 

1,014 

178,820 

0,518 

07,5 17 

0,751 

1878-1 

2,258 

001 

128,000 

1.800 

0.4,705 

0,570 

1874-5 

1,5)2 

(>(»i 

KiS.Ki;) 

0,800 

154,528 

15,452 

1875-0 

1.580 

771 

171.120 

0,417 

78,219 

7,325 , 

1870-7 


488 

1 25,807 

4,718 

102,111 

10,211 

1877-8 

1 . '.5 

007 

18!),!),50 

5,5()() 

148,771 

12,321 ! 

1878-1) 

o<)2 ' 

400 

113,174 

4.728 

80,570 

0,013 j 

1871)-0 

581 

818 

111,757 

4,101 

1 1 2,002 

7,583 1 

1880-1 

i)00 

510 

180,574 

5,284 

01.018 

7,119 

18S1-2 

802 

207 

80,080 

8,520 

70, 178 

5,730 

1882-8 

500 

810 

1 20,028 

5..87() 

07,182 

7,840 , 

1888-1 

19ti 

881 

127,587 

4,778 

88,780 

0,307 1 

1884-5 

1.010 

017 

128,070 

4.():!8 

87,848 

5,100 

1885-0 

057 

780 

00,08 1 

8,748 

88,181 

0,780) 

1880-7 

507 

128 

108,021 

4,880 

110,187 

0,927 I 

1887-8 

180 

108 

124,550 

5,100 

08,477 

0,188 

1888-0 

182 

810 

1 110,875 

1,^00 

114,822 1 

11,287 i 

1880-0 

08 

100 

1 50,511 ' 

2,110 

78,107 

0,010 : 

1800-1 

580 

800 

i 152,011 

5,781 

185,411 

12,711 ; 

1801-2 

220 

518 

! 115,815 

; 4,844 

125,727 

12,050 1 

1802-8 

221 

180 

: 182,505 

1 5,521 

110,888 

11,5471 

1808- i 

802 

218 

141,018 

5,014 

154,111 

10,250 ; 

1804-5 

152 

87 

110,100 

1,854 

122,578 

112,720 

1805-0 

00 

05 

130,038 

5,008 

158,108 

41,805 

1800-7 

41 

81 

! 1113,114 

2,003 

185,580 1 

12,005 

1807-8 

58 

20 

110,157 

i 1,830 

180,880 

10,158 

1808-9 

170 

00 

85,002 

1,418 

128,420 i 

ill, 280 

1800-1000 

22 

18 

81,204 

1 ,354 

18,000 1 

! 2,180 

1000-1 

80 

80 

40,808 

832 

08,074 i 

i 9,705 

1001-2 

00 

51 

04,722 

1,078 

100,748 ! 

10,988 

1002-8 

28 

17 

45,880 

705 

08,408 

10,281 

1908-1 

37 

20 

50,121 

885 

06,158 

9,975 

1904-5 

88 

100 

40,448 

074 

82,440 

8,040 

1905-0 

153 

154 

59,014 

094 

117,075 

12,068 
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TABLE II. 


Exports ok ■’kovr.s rMHAcco, ktc:„ kko.ai Ja.majoa 





1871-1900. 





Cigar 

s. 

Li‘a i' 


.M.-imifiiptiired. 

1 

Voar. 

! 



1 



1 

it ir.s. V';ilurs. 

i 

! 

ilir.s.; 

N'aliu's. : 

1 

1 

Qua lit itic.s. 

V'aluc.s. 

i 

1 

11 , i 

X 

11). 

X i 

__ 

11,. 

£ 

IS71-2 1 

ri.s, ' 

25 



• 


1S72-:} i 

:\[7 

55 

890 ' 

18 


.. 

is7:m 

2, 88 

5.87 

5,000 

155 



JS71-5 

807 ' 

1()2 

20,72'. 

1.810 



is7r)-(i 

2, J88 

2S8 

81,510 

1.051 



1 ■(70-7 

2J)82 

071 

(•>8,2:30 

I.O.'iO 


... 

1 .‘S77-S 

.•!,i7l 

757 

5C81 1 

5.585 



lS78-i) 

8, . 90 

M28 

i;i5,o5i 

8,111 



l,S7!)-() 

9,S20 

1,918 

85,271 

1,828 



ISSO-l 

2.1. >28 ;i !.012 

77,007 

2,509 



1S81-2 

1'.). BO 

I92‘S8 

85,81*5 

1,208 



1 

I.7H 

2,898 

22,990 

1,020 

.. 


1 

1.998 

2,122 

0,01)2 

MOO 

OOO 



lSSl-5 

49)90 

1 ,998 

2,010 , 

150 : 



1885-0 

4,509 

2,029 

520 

25 ; 



1 SSO-7 

1,252 

2,120 

850 

17 1 



1SS7-S 

7.008 

0501 





I )S8-1) 

■1,179 

2,8(/0 

1,598 ' 

79 : 



( 880-0 

4.19;! 

2,09(1 





i 890-1 

10.892 

5,140 





1891-2 

18,858 

9, 129 

990 

8i , 



1892-8 

10 2:31 

>,117 

i 

1 - 1 



1898-4 

18 747 

0,878 

1 

[ 



1891-5 

17 109 

8,82 1 





1895-0 

15 297 

7,018 




1 

1 

1890-7 

1 9 ;)00 

9,980 





1897-8 

27.900 

1 

8S.018 

2,018 

9, .*29 

1,159 

1898-9 

;i0 592 

i::,129 

21,525 

1.214 : 

81,520 

2,889 

1899-1900 

80,009 

ll,5:!9 

S5.982 

4,887 

1 1*85 

1 ,502 

1900-1 

[ >,720 

15,051 

101,850 

5,007 

17.104 

1 ,958 

1901-2 

89.122 

1 1,901 

17,889 

2.891 

' 18.750 

1 ,5 18 

] 902-8 

. 41 888 

17.590 

4.821 , 

157 

19.102 

2,01 1 

] 908-1 

81.428 

M\752 

12,109 : 

582 

17,185 

2,288 

1904-5 

85.488 

f. ;r2 

l.i,775 

018 

28,/ 91 

8,289 

1905-6 

40,825 

10,:312 

1 

0,551 

1 

240 

i 

11,201 

1,251 



In the year 1897, the Government imposed an excise duty 
on cigars and cigarettes manufactured in the island, and 
charged also a duty for licences for manufacturing and 
retailing. 

The Cigars and Cigarettes Law of 1897 enacted ' that 
manufacturers of cigars and cigarettes sliould be licensed, and 
pay a duty of 20 .s. on every 100,000 cigars made, and 5 «. on any 
number of cigarettes ; that every retailer shall take .out 
a licence, paying a duty of for every place of business, and 
shall enter into a bond ; that manufacturers shall pack cigars 
and cigarettes in such receptacles as are approved by the 
Governor-iii-Privy-Coiincil, to Avhich a stamp sliall be affixed ; 
that importers of cigars and cigarettes shall affix a stamp to 
each package ; and that an excise duty be imposed and payable 
by means of stamps at a rate for cigars of fid. per 100 retailed at 
a price not exceeding 8 . 9 . 4cl. per 100, of 2s. per 100 uheii 
retailed at a higher price, at a rate for cigarettes of Id. per 
100 ; and provisions for bonding and for keeping books. 

This law came into operation on June 20 , 1898. The pro- 
visions of the new law were felt to be onerous by those 
engaged in the industry, and the results were disappointing to 
the Government. The Collector (General in his Annual Report 
for 1898-9 states The newly levied duty on cigars and 
cigarettes between June 20, 1898 (the date of the coming into 
operation of the law) and March 81, 1899, yielded £2,518 
or at a rate of about £3,100 a yt»ar. I am free to confess 
that 1 am disai)i)ointed at the return from this source of 
revenue, and at the I’eceptioii the law met with on its being 
put into operation. Everyone admits tliat cigars form a legiti- 
mate object of taxation and that the duty imposed is a light 
one, and well within the ability of consumers to pay, and the 
methods of enforcement wei’e practically those in force else- 
where, where excise restrictions exist : yet as soon as it was 
sought to put the law into operation, it met with most 
strenuous opposition. 13y relaxing many of the provisions of 
the Statute, the Department has striven to collect the duty 
without friction, but it is manifest that without a modicum of 
co-operation on the part of those concerned, the law must either 
be a practical dead letter ; or the alternative is for the Depart- 
ment to enforce it rigidly ; and this would create friction and 
possible hardship. If a inethod can be found whereby the 
restrictions on the trade are removed while the duty, which is 
admitted to be a proper impost, can be brought into the 
exchequer, there will be no longer any appearance of excuse 
for opposition to the law.’ 

The area of cultivation in 1898-9 in St. Andrew and St. 
Catherine fell off considerably — a large number of Cubans 
having left the island. This exodous was no doubt partly due 
to the close of the Spanish American War, but probably it was 
largely increased by inability or lack of desire to conform with 
the restrictions on the trade im[)osed by the new law. The 
Government decided to alter the law in certain i)articulars, 
and the Tobacco Duty Law of 1900 was passed, which repealed 
the law of 1887, and placed the duty on getting a licence at 5s. 
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per 10,000 cigfars ; at 5s, for any number of cigarettes : added 
a duty of 5s, for the preparation of any amount of pipe tobac(*o : 
changed the excise duty for cigars to lx. ))(u* 100 for all kinds, 
for cigarettes to Id. per 100, and added (k/. p(»r 11). for 
pipe tobacco; made provisions for keeping a sto(‘k bf).)k and 
a record of tobacco used, for making monthly returns ami 
checking same by the collector: removaal duty on exports of 
tobacco, cigars, and cigarettes. 

Tlie Tobacco Duty l^aw of 1002, wliile still providing for 
licences for manufacture and sale, abolished the dutv on 
liceu(*,es ; pla(*ed the excuse duty f n* cigar-; at ])er 100 when 
retailed at a price not exceeding ‘>.s. per 100, at Is. per 10() for 
cigars selling at more than 5s. j)er 1 00, for cigarettes at Id. 
per 100, for pipe tobacco at (ul, per ft). 


(X)ST OK CULTIVATION FOU T.AUOK CJROWKKS. 

A planter in Upper (Marendoii who has cultivated 0 acirc's 
in the season 1005-(), states that the actual money spent on 
cultivation, curing, and erecting a tobacco curing lionse was 
ii208 2s. Od. He estimates that £ 10 should be added to tills for 
fencing, use of stock and implements, the timber for tin' house, 
and cases for shipping tlie ci’(»i), not (diarged in abovt% 
ruakiug the total expenditure tor the first crop of £27S 2s. Od. 

But part of this expenditure sliould be siiread over, say, 
six years -clearing the land, preparing and bmcing tJie field, 
felling timbers, erecting and roofing tobacco lionse, etc., say, 
£ 00 . 

For this reason, deduct £75 from £278, making the cost of 
cultivation and curing of 0 acres £208, or nearly £81 [ler acre. 

It is admitted that in keeping the field in fii st rate garden 
cultivation all the time, more money was spent than was 
necessary. On the otlicr liand, no charge is entered for super- 
vision ; and the wages of a man sufiicieiitly (pialilied to grow, 
cut, and cure tobacco would amount to 80s. a week at least, 
while the work lasted from November to June 

At Hope Gardens insect ])ests are not troublesome, but in 
the cultivation under discussion a constant gang of laiiour had 
to be enijiloyed — [licking worms and cater])illars from [ilanting 
to cutting. This expense Avould iirobably not be so heavy 
in succeeding years, as tlio ground would be free from weeds, 
decaying roots, etc. No nmt or taxes an^ included in the above 
statement. 

The same planter writes : ‘ In my previous experience, 
taking good average years, and with all the ec*onomy that 
can bo practised, cigar tobacco— cai'pa and tri[)a unclassi- 
fied— cannot be grown uiuhu- iSd, per lb., and 1 am under-, rather 
than over-, stating the vost. In unfavourable circumstances, 
and a light cro[>, it will cost double that.’ 

Another planter with considerable experience of tobacco 
grown at Colbecks in St. Catherine and elsewhere, says : ‘ It is 
impossible to grow and cure tobacco of the Cuban variety 
in Jamaica and to put it f.o.b. at less than 9d. pe- R).’ 
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YIKIjD. 

TJie yield in a good season, according to the testimony of 
Cuban planters in Jamaica, is from 600 to 700 Ib. per acre, 
including all (pialit'es of leaf, and of this it is expected that 
not more than 50 IT), would be of the third quality (fonque). If 
the crop does not amount to more than 500 lb. on account of 
bad seasons, the Cubans consider that the crop has not paid. 
With good soil, and good seasons, and where cultivation is 
carefully looked after, as much as 800 lb. is obtained, of which 
perhaps 60 ITj. Avill be of third quality. 

In Upper Clarendon, tlie crop from 6 acres weighed 5,0001b., 
five months after the (airing was camiplete. Tliis was a high 
yield, due to the soil being very fertile, and not yet adapted to 
producing the best leaf for thin and light wrappers. 

Of these 5,000 lb., only 800 lb. were of third quality — 
evidence of care and attention during cultivation and 
harvesting. 

One acre of Sumatra seed at Temple Hall was very unfor- 
tunate in meeting very lieavy Avet weather, and only yielded 
200 ft)., one-third of which was wrapper. 

PROFIT. 

(a.) Large grotrer.s. 

The crop of 6 acres in Upper Clarendon was sold in 
Kingston in the November following, when it had lost one-sixth 
of its original weight : - - 

4,700 ft), (wrapper & filler) at 75.'?. per 100 lb. . £176 5 0 

800 „ (third (jnality) at 3d. to 6d. per ft)., say 5 15 0 

Total £182 0 0 


Considering good quality of leaf (wrapper and filler; only, 
(4,700 ft).) the cost was £4 6^, 4d. per 100 ft), or lOJjd. i)er Bb., and 
the price realized was only £8 15.s. per 100 lb., or Od. per lb. 

My friend writeKS : ‘Taking one year with another, it 
certainly cannot pay the growers at 9(^. per lb. When I grew 
it before the business was killed by the cigars and cigarettes 
law, I sold the entire crop readily — unclassified — at 100s. and 
llOs. per 100 ft).’ 

Another planter in Upper Clarendon who experimented with 
nearly 40 acres of tobacco, of which half was of Sumatra 
seed, says: ‘At present prices, there is little or no 
profit in growing the ordinary article for the local market 
where the grower has to employ a practical and reliable man 
to supervize the cultivation, as compared with the case of the 
grower being qualified to manage and work his own crop. 

‘ I am continuing my experiment with wrapper of both 
kinds as I believe the native wrapper, if properly cultivated, 
cured, and allowed to mature, will in time supplant the 
imported Sumatra/ 
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(?>.) By Cuban Small groovers. The cultivation by Cubans 
is carried on by themselves and families and hired Cuban 
labour. 

The cost is calculated at £12 per acre for land previously 
worked, and at £15 per acre for land covered with trees and 
bush. Tlie yield is from 600 to 800 lb. per acre. Their own 
labour is calculated at the value of hired labour. Another 
estimate is that every 100 lb. of tobacco (iosts them £2 ^o 
£2 lO.s., according: to the season. The third quality (fonque) 
amounts to 50 or 601b. per acre, and only gets a very small 
price. 

Both wrapper and* filler are purchased togetlier at the 
same price, whicli ranges from £8 10s. Od, to £4 per 100 It). 

It would therefore appear, from evidence received, that the 
large grower who has to employ a special manager for his 
tobacco will have to j^ay for cultivation and curing, on an 
average, 9(Z. per lb. for his crop of cured tobacci:) ; the Cuban 
who looks after his own cultivation and curing may reckon on 
his ci op costing him Od. per It). 

rROSFEC^T OF THK [M:»USTRY. 

At ])resent prices, it does not pay large growers to (*ulti- 
vate i/obacco and sell the leaf. Even at Is. per lb, there is not 
sullicicnt profit to tempt planters to embark in an industry 
that rc(piires the very closest attention. 

Tobacco for Nata/, Mr. F. V. Chalmers has been mo t 
assiduous in working out a proper blend of tobacco in 

the Navy, and hopes to create a demand for a very large 
(luantity of Jamaica tobacco at 7d. peril). Probably all the 
best of the third quality (fonque) would answer the purpose, 
and if so, this price is about double what is usually received 
for it, and would be a boon to tobacco growers. Tobacco of 
this quality would, however, only amount perhaps to one- 
twentieth of the total crop, and could not amount to a large 
quantity for some years, until the industry is much extended. 

Ma}i iifacture of Cigars, It would seem that there might 
be a ])rofi table outlet for planters for their crop if they were to 
combine the manufacture of cigars with the cultivation. 

There are however great difficulties to be overcome, among 
which are the following 

(a.) To ensure an even grade of (cigars it is necessary to 
have large stocks of tobacco from different local! I 'es for blend- 
ing : so that planters would have to purchase largely, and 
great judgement, only acquired by long practice, is neccsvsary to 
select the proper grades of leaf. 

(/).) To obtain a market for cigars. The local market is 
alrejuly supplied by those who have been in the trade for some 
yeai The general markets in England and elsewhere are at 
prese nt piactically closed against our cigars, which can onI> be 
sold ))y arrangement with private purchasers, such * s clubs. 
No i>i I \ ate grower is likely to gain anything but disappointment 
in efforis to dispose of his cigars. 
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Sumatra Leaf, If, however, the present experiments in 
growing wrapper leaf from Sumatra seed, initiated by the 
Public Gardens Department, be successful on a large scale, the 
crop would find a ready sale and be profitable. 

Extension of the Ind^iatry by Small Setilem, There has been 
a great demand lately for seed, and small settlers are experi- 
menting with tobacco in all parts of the island. It is an 
excellent product for the small grower, but he should first 
satisfy himself that he has the right soil and climate, that he 
can devote himself almost exclusively to it during the months 
of cultivation and curing, that he can afford to erect a proper 
curing house, andf that he will have a market for the cured 
product. 



ANIMAL INDUSTliV. 


INDIAN CATTLE IN JAMAICA. 

HY H. s. OOSHKT, Jamaica. 

The Zebu or humped cattle of India form a distinct species, 
and are scientifically classed under the title of lion huHcns. 
They are extinct in the original wild condition, but sonu; have 
broken away from domestication, and exist in a state of nature 
in the jungles of Northern and Southern India. 

Darwin, in his work on A nimaln and Plantn under l)omvHii~ 
cation, says that the Zebu or humped cattle were domesticated 
as may be seen on the Egytian monuments, at least as early 
as the twelfth dynasty, i.e., H.C. 2100. 

The humped cattle seldom seek shade, and never go Into 
water and stand knee-deep like the cattle ot* Europe. 

The Zebus have been introduced into England and else- 
where and crossed with common cattle. The cross-bred cattle 
were very fertile, and in Tasmania, where thousands of 
efoss-bred Zebus existed, no instances of sterility have been 
observed. 

The Indian Zebu, popularly called the Hrahmin, are 
generally held sacred by the Hindus, who consider it a sin 
to kill them, and jiollution to partake of their flesh. The bull 
is worshipped under the name of Nuudee, having formed the 
vehicle of their deity Siva rturing his ijeregrinations : but while 
a Hindu will, in consequence, starve to death alongside of a fat 
bull or cow rather than consume its flesh, he will yet partake 
freely of the milk of the latter. 

Cattle in India comprise in most districts the wealth of the 
agriculturist. The most important object for which these cattle 
are reared is to provide motive power to cultivate the soil and 
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to convey by cart produce to market, as well as to yield milk. 
Theii* flesh-producing? capabilities have hitherto bt^en quite 
a secondary consideration in their native count|’y. 

In form or general a[)pearance and substance, high-bred 
Indian cattle* are, as a rule, ii.clined to be leggy and rathei- 
‘ tliinly made up.’ Tlicy carry little Hesh, and are in tliis 
ri5si)ecl strikingly deficient in the thighs ; but in good cattle 
the ribs ai e well rounded and d(‘ep, and the girth at the heart 
is good. This remark is intentionally restricted to good cattle, 
as with the prevailing carelessnc'ss in breeding even in the best 
breeds many specimens have flat, short I'ibs, and are defective 
in girth measurement. 

The hind qua i ters are inva riably short and drooping, 
giving to one accustomed to the full, scpiare, and massive 
quarters of Kiiglish breeds, an appearance which would, if 
occurring in one of* the English stocks, be immediately (tlassed 
as a deformity. 

The back level is usually straight from the top of the loins 
till it approa(*ln^s the top of the shoulders, where it slightly 
risc.s and is broken abruptlj'" by a fleshy hunq) winch forms 
a. crest or crown resting on the part cc^rresponding to the 
withers of a hors(\ This region in Indian catth^ is particularly 
high, apart altogether from the fact that it is covered by 
a fleshy [ironiinenee. 

The humi) is a mascnline appendage wliicli only (iom(‘s to 
full growth when tlie animal readies mature age, aiitl wlien it 
is in good (condition. A dimiuutivo hump is also present 
on the female in aectordanco with a general hiw of nature. 

The flesh of wliidi the hump consists is excellent food, 
and is (considered to be a delicacy. It is eatem fi’esh, and is aJs(j 
corned. 1 have eaten it in the latter eondition ; it res(^mbles 
and tastes mucJi like the base or root portion of an ox tongue. 
Throughout the i*athei* stringy, opeu-grained, fl(^shy substance 
there is an admixture (jf fat. 

The hum[) is erroneously supposed to liave something to do 
with the drawing power of an animal; but its Ih^shy composition 
and its position (piitc above tlui neck on which the yoke r(*,sts 
put such ail idea out of the (piestion. Indirectly, no doubt, 
a large linmi> is generally indicative of pcjwer, as a well 
developed and muscular neck may usually be correlated with 
the well-develo})ed hump. A sudden ilrijop occuis in the 
upper neck at the point where it joins on to tlie trunk. It is 
in this depression that the yoke is placed, by which the steer 
is enabled to aiiply its strength in pulling. In Jamaica, on the 
banana and tobacco plantations, tln^ Cu])an yoke, secured by 
ropes or thongs to tlie forelu^ad, round the horns, is now chiefly 
used, a ])ad or folded bag being ]ilaccd under the yoke and at 
the back of the horns to prevent cutting and bruising. 

The ears are usually, but not invariably, large, and more 
or less drooping. They seem to hang in a position where it 
would take little exertion to move them ; when they are in 
motion they swing forward so as momentarily tO cover the 
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eyes, and thereby Ha[) away the Hies that ^ire abundant in the 
hot eiiinate. 

A d(;op dewlap, extending from tlu^ chin bac*k wards between 
tJie forelegs, is, lujxt to tlie liutn^K the most striking eharaeter- 
istie of Indian cattle, ft varies in size with the dilTerent breeds, 

Ckdoiir of hair. Indian cattle, taken as a race and repri:- 
senU*d by [)ure-brcd speeinie>ns of the dilTerent sti'ains, aie 
wliat may be ternuMl wliole-colo.ired, in conti’adistinction to 
broken-coloured. Hy Avlioh^-coloured is not meant that an 
animal is all f)f a uniform colour, but that in tlu^ changes (»f 
colour from that of one part to that t>f another part tluue is no 
distinct break or division line- tlie (‘olonrs shade or merge inti> 
one another. The most <*0111111011 colour is white, or v<u*y light 
grey of various shach's, th<^ two colours bhmding harmoniously. 

Th(^ bull of inatun^ yc'ars is usually darken* Ilian tin? cow or 
young hull. yVfter castration, steers turn a imurh lighter colour, 
and therefore^ the distim^tion of colour is hardly rcicogni/.abh*. 

VVher<>! brokim or [latchy c*olours a.ppc^ar, tlicy, with few 
(‘xceptions, indicatf^ cross-brtMMiing < I* mor(‘ or h‘ss recent ilatt*. 
l\nv of thc^se animals which are termt'd whole-colouri'd an* 
altogether free from black hairs: thma* is usually a fringe of 
black, or brown, round the hoot ii(‘ads, and frecpnnitly [latches 
on the joints above the pasterns. 

The tuft of long hair at the [loint of the tail is rarely 
Avhite, and there are v ftcni dark markings about tlui ears, 
with bla<*k Inxifs, black muzzles, and black liyi^s, while the 
colour of the skin witliin tin? (»ar, though dark, is often of 
a ligliter sliade than the body .skin. Frecpiently the tint is 
orange, with dark longitudinal patches tlirongh it. 

(Jolour of skins. — Perliaps the most interesting and 
remarkable peculiarity eonneeted with Indian cattle, is the faet 
that, however white the hair is, all but a very small percentage 
have jet-black skins underneath. I^ess than 1 jier emit, have 
white or liglit-c'olonred skins, like most Kiiglish cattle, lint 
these ai’e eoirsideix'd to be soft and weakly. Tlnue is little, 
doubt tliat the black skin is in soim* manmn* (uninccted 
with the ability <;f Indian eatth* to work in the sun without 
snITering as light-sknined cattle do. 

Temjier ami Disposition. ln<lia!i eatth* are said to be 
impatient in India, in tin pi*e.senee of strangers, while [xii feetly 
docile and amenable to treatment with their usual attendants. 

Those imirorted direct fcom Jmlia to this i-hind were very 
tame, the lirst Mysore bulls allowing themselves to be mounted 
and ridden by the ]>(mkee{)ers. The (bigerat bulls were also 
very tame, the bulls being alnxist invariably tamer than the 
cows. The er<).ss-bi*e<l dese 4 mdants ai<^ wild and timid, more 
especially the. (fUg<‘ra. < rosscs • tlu^y hav<‘. ha<l lifeth* <^)r no 
handling bt^foi’e b(Mng [int t-o work, which may a<*(‘()unt in soim^ 
measure for their wil<lness, but at any tiine. the disposlt ioii <>f 
cross-breds is to be wilder than pure-bred.s. 

The first pure-bred lli.ssar cattle froui Trinidad wejc also 
very tiune, more so tlian most ordinary cattle. They .seem to 
take as readily to strangers as to any one else. Tlie pure-bred 
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liissar bulls at Home Castle were oppressively tame, frequently 
following visitors all over the pen and rubbing their heads 
against one, while the co^^ws and heifers were rather restless and 
shy. The tiimeness of the bulls may result from good treatment 
and care in their management, as tiieir half-bred calves were 
timid and shy, probably not having received the same attention. 
It is a well known fact with English cattle, that cross-breds are 
wilder than piire-breds. 

The horns of the different breeds are exceedingly variable 
ill shape and size, and also in the direction in which they 
incline after leaving the frontal bone. In animals bred under 
the hand of nature there is a strong tendency to uniformity of 
type, not only in the colour but also in the shape of the horn, 
and, 1 might fitly add, in general characteristics. The greater 
variety and sports among domestic cattle, generally show the 
results of human effort to attain certain ends. 

The size of the animal is dependent mainly, as is the case in 
all parts of the world, on the amount and quality of available 
food. Various other characters, some seen, and some unseen, 
are dependent upon local conditions. For example, cattle reared 
lor generations on hard soils of a poor stamp have usually 
flinty and durable feet of handsome form and moderate 
dimensions, while cattle bred on rich iind deep land have soft 
and tender feet. 

We have an example of increase in size in the cross-breds 
and almost pure Mysore cattle at Shettlewood. They are much 
larger than those which were originally imported. 

In voice, Indian cattle differ as much from the European 
races, as in any other particular. In place of the ringing 
bellow and whoop o^ the English and other bulls in which botli 
lungs and throat play an important part* giving bellow after 
belloAV until the distant rocks and woods echo and re-echo, and 
if possible, clarify and accentuate the sound, there is but 
a hoarse guttural grunt or half -cough thrown down to the earth. 
In the female this ^form of bovine utterance precludes the 
siiiallest possibility of rousing those feelings of sentiment which 
are associated with the lowing of a cow. The peculiar sound 
rather gives one the impression at first that there is something 
wrong with the animal. 

BREEDS OF INDIAN CATTLE. 

It is only intended to describe the breeds of Indian cattle 
that have already been introduced into this island, and which 
have stood the test of climate, feeding, work, etc. 

The first Indian cattle were sent out to^ Shettlewood Pen 
more than half a century ago by the late Lord Howard 
de Walden. 

There is no I’ecord of what breed they were, but tradition 
says they were given by the King of Portugal to Lord Howard 
deWalden when he was Ambassador at Lisbon. They had 
come, therefore, probably from the Portuguese settlement of 
Goa. It is said that they had been crossed with Portuguese 
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cattle, but this is very doubtful. The breed has been always 
noted as workers, and as being much hardier than ordinary 
creole cattle. 

The stock from this strain have been spread over many of 
the pens in the northern and western parts of the island, and 
liave done much to improve the working qualities of the cattle 
of those districts. 


MYSORES. 


In September 1S8(), live pnre-bred Mysore cattle were sent 
out by Ijady Howard deWahhiii to Shettlewood Pen. Tlu‘se 
comprised two bulls, two cows, and a bull-calf born on the voyage. 
These catth^ \vcre, 1 believe, selected from the herd of the 
Rajah of Mysore, and were of the ])urcst strain, the breed 
having riome to its greatest i)erfection under the native rulers. 

A further importatit>n of several ]>ure-bred Mysore bulls 
has been made by the Hon. Evelyn Ellis, the present proprietor 
of Shettlewood, who went himself to Mysore and stt^yed for 
some months in the country so as to select some of the best 
from the Rajah’s herd. 

They were, I believe, of wdiat is known as the Amrit Mahal 
breed, which .is sup[)Osed by some to mean palac;e milkm's. 
Reing kept for that pur[>ose and for supplying stem's foi* 
draught animals, these have the reputation of being the 
handsomest, best known, and mo.st largely re presen tcM I brcied. 
The chief centre at present Is the lluusur (1 razing Karm of the 
Madras Government. 

The distinguishing features of the Amrit Mahal breed of 
Mysore cattle, may be gathered from the following description 
by Professor Wallace : — 

‘The head is long and tapering towards the muzzle, which 
is generally black. The forehead bulges out beyond the line of 
the elongated nose like the foreheads of many young calves of 
other breeds. 

‘ The horns are set well back on the crest of the frontal 
bone ; they spring close together like the horns of a goat, tlieii 
diverge and incline backwards each in a straight lino for fully 
half the length, when with a gentle and peaceful curve they 
bend upwards and usually slightly inwards towards their 
terminations, which are black-tipped, and exceedingly sharp. 
At times when the head is down, as wlicn feeding, the horns 
touch or almost touch the neck in front of the hump. They 
thicken gradually as the head is approached, and are very 
strong near the base *vhich seem to extend, apparently to give 
strength, down the forehead between the eyes, as a distinct 
ridge on each side, thus forming a perpendicular groove or 
depression in the centre of the forehead. The peculiar setting 
on of the horns with the skin and hair covering them up 
a little way above the actual root makes the head apj.)ear 
longer than it really is. 

‘ The eyes are quick, but not large or prominent ; they are 
usually black, but at times they have a red or bloodshot look 
about them* 
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‘Tlio oars aro j^ollow within, noat and short for cattlo of 
the size, and taper rapidly from a p:ond breadth to a sharp 
point ; they project at ^bont right angles from the elieek. 

‘ The tail is nicely formed and tapers like a whii^lasli to 
the black terminal tuft of hair. 

‘ The ljuni[) and dewlap are both well develu[)ed. 

‘The back line is straight from the shouldca* to thi^ loins 
where it droo])s, 

‘ Th(» hoofs ar(^ small, hard, and well formed. 

‘The ribs are well rounded and deep, yet the belly is not 
too large to intmTere witli activa‘ woi k. 

‘ The shoulde!*s ar<^ reinarkably luvit, ami th(' bones of tlu* 
leg fine, flat, eh‘an, and raee-hoi sej-like. On account of the 
bones, th(^ muscular forearm does jiot appear massive in 
Ijroportioii to its actual strength.' 

The breed, as a whole, oecut)ies among cattle a position 
for form, tempcn*, and endurance, strongly analogous to that of 
the thorough-bi*ed horse among horses. The animals repnjsent- 
ing it are light in build, and their greatest defect is their 
modmate size. This, however, has been improved by crossing 
them with the larger creole cows, and the cross-bred Mysore^ 
steers are, when fully grown, ju.st as large as ordinary (*attle. 
The cross-bred bulls, though short-legged, are in most cases 
fpiite as heavy as <‘reole bulls, though inferior in size and 
Tveight to cross- brcMl Ilissar bulls. 

As woi'kors, tlic cross-bred steers are excellent and can, 
with care, do twice as much work as ordinary cattle. 

As milkers, the cows ar(i notorious for their poor yield. 
It is a common tendency in all breeds for the milking (pialitic's 
to degenerate when calves suck in a state of nature as when 
cattle go in herds. 

In India, a cow of this breed is sup])o.sed to give about 
I (piart of milk a day, and the calf coidd not be deprived of any 
part of it without being materially injured in its growth. The 
calves remain with their mothers during the day, but are kept 
in a fold under charge of the herdsman until they are three 
months old, when they begin to graze and get strength. 

In the cold season when herbage is abundant they are 
generally weaned at tlie age of five months ; but such as are 
born later in the year cannot be separated from their mothers 
till after the hot weather. 

In this country, the calves are kept with their mothers day 
and night in the pastures when the cows are not being milked 
and are not generally weeaned till they are about nine or ten 
months old. 

The cross-bred Mysore calves are most difficult to wean, as 
they are very active and when placed in separate i>asturos 
to be weaned, will jump ordinary stone walls and force their 
way through even barb-wire fences in a most incredible manner 
t<) get back to their mothers, or to the particular pasture 
or companions they aro used to. 
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III India, hollers hopfiii to hrooil h(^two(‘n Uikm^ .iimI a hall 
to four y(\‘irs old, and produot' about or s<‘V»‘U <alv«‘s, which 
is much tli(‘ sanio as ordinary cattle do hiu c*. 

I have noticed that cases of heifers briaulinj' at two years 
old or havinji: calves at three ytiars old arc very rare, especially 
ainunji: the liighi*r-bred Zebus. 

(Jiice tlie ix>\vs have stai li^d to breed tiu‘y aie much more 
re^odar bretxlei s than cattli^ 4)f ordinary, or of mixi-d hhi^disli 
bi’eeds : this more refei*.s to lialf bi “ds ; t he grades from three 
quartei -breds iqiwaids mostly j^ive a c*alf eviay other year. 

in India, t>venty e.ows are allowed to one bull, which is 
rather more tlian tlio i)r(q>ortiou tt) a bull in this country. 
The bulls in India arc not us(‘d till th(\v a!*(^ live ytairs old, 
while thrive years, or often two ycairs, is c'onsich'rtal old enough 
on Jamaica ])oiis. 

Tli(^ annual peicamtaj^c of calv<‘s in India is 50 per 

cent. This is below th(‘ average imac'ase in Jamaica, which is 
from ()0 to SO pei' cent. 

The stetu’s are separated from tin* hiu*ds when four years of 
age and transferred to tin* Public! (’attics Dc^liartmcmt wlum 
turmai live, perfectly tiaimal and fit for work. Thc^y ari ive at 
their full strength at seven, and arc' past theii* vigour at 
twelve; they work t-o fourtc'en or liftocm, aftcu* whicdi tlu‘y 
ch^diiui rajiidly, and genmally di(‘ at. (‘ighteeu y<*ars of age. 
Tn Jamaica ,somo of tlit! imported Mysore's lived on to the 
age of twemty-two, and I bava* hiaird of cows cal ving whem well 
ovei' twenty. As a. ruh^ in Jamaican c‘ows are tiansfcn red to 
latten at from tem to (‘l(‘vcm and sold olf fat at. cdc'ven or twelve 
years old, bcd’oi’c' they arc*. mnc*h past vigoni’. 

Till' system of weaning cailves in India at live months old 
may acc'ount for the very considcnaible increases in sizi' c>f tlu' 
Mysore tinre-bred and lialf-bred. since thc'ir int rodnc'tion into 
the island, w-hei’e thc 5 ^ are allowc'd to run with their mothers 
till the mother has anotlun* calf and ^^(auls the ycairling herself. 

TUP. (JliOERAT UREEl). 


There are tAvo varieties of the (bigerat, or as they are some- 
times called here, the K itliiaAvar breed (tliough this narm' riori' 
projierly belongs to the (lir catth'), tin' large* and the small. 
Those that have been introduced into Jamaica semn to be all of 
the large breed, wdiic'lr Wallace dc‘sc*ribc‘s as <itH*idedly tin* 
finest of all the largi*. (*attle of Noi tlnw (‘stern India for* 
massiveness, and various aecom))anying good cpialities. It 
is only equalled by those', from tlc! banks o! the! lljipe'i* 
Kistnn, wliich by T)r. Shortt are, considereel to be‘ of tlie same* 
variety as the Nellore. 

A good specimen of a (lugerat steer stc^od 5 feet ' inches to 
the top of the hump, and had a girth of 0 feet. 

This breed may be d<;scribed as Avhite witli black points: 
the white, liowever, often assnmes a bluish tint in the e ows, 
more particularly about the head. Many of the! bulls are! 
decidedly grey, and frequently of a darker shade on the himl 
and fore quarters and head. 
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The horns, which are sound and of a good medium size, 
project upwards without inclination either to the back or 
front. They are however, more or less of a rounded bow shape ; 
curving at first outwards as they leave the crown, then inwards, 
and slightly twisting as they approach the tips. 

The dewlap in the male is well developed. 

The ears are large and pendant. 

The trunk is, as it ought to be, compact and well knit, and 
with a good depth about the region of the heart. The 
shoulders are fine, and joined on to the neck in graceful and 
symmetrical lines, and are adorned in the male by a specially 
well-developed hump. Though the body is large and of good 
form, the qualities most to be appreciated in the Gugerat breed 
are to be found in the powerful and well-shaped limbs, and the 
black-hoofed feet, possessed of an unusual degree of hardness 
and durability for large cattle. 

In f885, four pure-bred Gugerat cattle were imported for 
Shettlewood pen, consisting of two bulls and two cows ; one of 
the cows died after arrival from injuries received on the 
voyage. The cross between those and the Mysore adds size tii 
the latter, and the cross with native cows is larger than the 
Mysore cross. 

The Gugerat are more timid and less tractable than the 
Mysores, but are equally good workers, and quite as hardy. 
In India, they are said to be of a mild disposition, and of good 
temper, but this has not been my ex^jerience with those I have 
had the handling of, which have proved to be, though excel- 
lent breeders, and when broken in, good milkers, the most 
wild and intractable of all the cross-breeds I have handled. 
Mr. Charles Nunes imported a fine pure-bred Gugerat bull 
from Trinidad, whose descendants have been dispersed over 
many parts of the island. I have also had cross-breds from 
the Shettlewood strain which show much the same disposition. 
One cow of this breed gave twelve calves and was regularly 
milked for years, but was never of a docile disposition. 

The imported Gugerat stock were all very tame and easily 
handled, but the cross-bred stock from them were decidedly 
wild and high-spirited. The unbroken steers are most difficult 
to move off the property they have lieen raised on, and give 
considerable trouble to deliver to estates at a distance ; but, 
when once put to work, take kindly to it, and are in great 
request among planters for cart work on estates. 

Like the Mysore, the Gugerat steers will live and thrive 
on the shortest bite, on which other cattle starve and die, the 
mortality among them being very small even in the driest 
seasons. 

Planters consider that they will do twice the work of 
ordinary cattle on less feeding. 

THE OIR BRKBI). 

The Gir breed, from the neighbourhood of the Gir forests 
in Kathiawar, is of a special type, quite different from the 
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ordinary run of Indian cattle. It is sometimes called the 
Kathiawar, Broach, Surat, or Gup:erat breed. 

The ears are long and quite pendant, like the ears of the 
lop-eared rabbit. They are somewhat peculiar : the points incline 
inwards and the sides coil well round, giving the ear a sort of 
bell-like form. 

The head is short, neat, and well-shaped, the forehead being 
particularly broad and prominent. It is made to look all the 
more so by the backward inclination of the horns, which in the 
male, though short, arci thick flattened, and i‘rnmx)led in 
a peculiar way, so as to resemble soini^what the horns of 
a bison. 

The horns of tlie female are eonsuh^rably thinner, but 
black in colour like those ^)f the male. 

The eyes are black with a mild expression ; they are 
shaded by a heavy upi>er eyelid. 

In the matter of depth of dewlap and sheath, the Gir rivals 
the Nellore breed. The cows are, like the Nellore, also noted 
for their milking powers, supplying most of Western India 
with milch cattle. 

The common colour of the bull is a dark brown, with the 
greatest depth of colour at the ijoints of the (extremities. Tlue 
tail is thinnish, and is terminated #by a bushy black brush of 
hair. Some cattle of this breed arc white, with more or less 
brown on the legs and inside the oars. Frequently, in addition, 
there are brown patches or spots on the head and neck ; these 
may also ap}3ear on the body. The brown variety is considereti 
to be the best type of animal. No doubt the spots have crept in 
by cross-breeding in the past. 

The refinement of parts, peculiarity of type, and fixity of 
character, show that considerable care has at one time been 
bestowed on the management of this breed of cattle. There 
is a tradition that they were imported from the west. The 
marked difference in some particular points, as compared with 
Indian cattle generally, would incline one to this view. 

In January 1890, two Gir bulls were imported from India 
to Shettlewood Pen. They were dc'seribed as particularly 
docile, and they have doubtless produced valuable cross-br(ids. 

THE HI8SAR BREED. 

This breed comes from the Hissai' and Ilaiisi districts in 
the north-west Province of India, and are favourably thought of. 
They stand from 56 to 64 inches higli ; tlieir heads are broad, 
necks short, humps high, hips broad, and hind quarters square; 
they carry their heads erect and have short stumps of horns ; 
they are of great substance and have long bodies, deep wide 
chests and massive but ratluu* short legs, fairly aitart to 
support the carcass. The steers are very large and strong, and 
draw great weights and heavy ploughs, but are not so fast as 
steers of some other breeds. They are generally of a nice white 
colour, but sometimes red, black, brown, or piebald ones are 
found. 
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Tho cows give from 10 to 10 quarts of milk in the twenty- 
four hours, but whem rcunov^od from pasturage tho milk 

somewhat decrease's. 

The bulls are used in many parts of India by rich farmers 
to improves the local breeds of c^attle, and are let loose as 
llrahmin bulls. These animals roam about all over the country 
and tin; settlers are alloweil their services free. 

The llissar breed seem to be ciuite the leading bleed in 
India for milking puri)oses. A cow of this breetl has been 
recorded as giving 1,000 (piarts of milk in a year, or an average 
of about 11 (piarts daily. This compares favourably with 
the yield of many Knglisli cows. These cattle were introduced 
from India to Trinidad, and it is due to the enterprist; of tin* 
Ooyernment at Trinidad, that the Hissar breed has been 
disti ilmtod all ovei* Jamaica. Their des(*endants now f<^rm the 
bulk of the cattle of Indian strain in llie island. 

THE VALUE OF LNDIAN CATTLE. 

FOR DRAUGHT. 

Of th(‘ four different breeds of hump or Zebu cattle that 
have been introdu(*ed into this island, tlie llissar will, for 
general utility ])urp()ses, probably ])rove the most us('ful bre(;d, 
as these condhne good working cpialities foi* slow woik with 
the best milking (puilities. 

The Mysores ha,V(; b(3en thoroughly tested as to their suita- 
bility for estate work. They are matehh^ss for i*oad work and 
are largely uscvl in the banana distj*icts in plact; of mules to 
take bananas to shipping places with s[)ring (*arts. 

A well known planter of wide ex[)eriemce, speaking of 
Mysore grades of cattle as to the working cpialities, said that 
taking all the year round, one sb^ei* is ecpial to two cr(;oles. 
They never go lame, nor get sick. The Indians seem to 
thrive and look well on the shortest of bites when the creole 
hangs his head and goes to skin and bone. 

He states : ‘ I have no doubt, if put to the test, the hauling 
power of the Mysore is much more than those of the creole, but 
for cart work the same number of both is used as a rule. In 
the plough we can use ten Mysores instead of twelve creoles. 
The great beauty of the.se cattle is, they are hearty feeders 
and always in good Aven’king condition : never sick nor lame.' 

Evidence like this .settles the fact that Indian cattle surpa.ss 
all others as workers, and are best suited for all classes of work. 

HARDINESS AND SUITABILITY TO CLIMATE. 

Indian cattle are noted for their hardiness of constitution ; 
they can subsist and keep in good condition on the, shortest bite, 
on which creole or English -bred etock would starve and die ; 
they eat many of the coarser grasses and shrubs that other 
cattle refuse, and are free from most diseases. They thrive 
equally well in the hottest lowlands or in the highest moun- 
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tains ; noithor oxcopsivo droup^lit nor nxcossivo rainfVill scH'nis 
to hurt thoni. 

They are in a great measure immune from the attJU!ks of 
the (lifTereiit species of ticks, which swarm in our ]>astures. 
r liave noticed a great <hminution of ticks in })astui*es whi(*h 
have been regularly fed by /ebu cattle, ami horsi's also 
thrive better when fed in th<‘ same, pastures as Imlian cattle. 
Ticks aie freipiently on tlie skins of Zebus, but unh^ss the 
animal is sick or is stai vi^d, they do not sccmu to thrives but 
aiipear rather to exist in an uiidevelot)ed state. Should 
tlie Zebu be starved for a eoiipl * of days, the ticks develop 
on its Idde in a most astonishing way, though tlu^ animal 
may have bet*n eonlined in a places whei i'. theiu' were nom‘. 

In times of drought they can driven eonsiderahlc' 

distances to water, a prcx ecnling that often causes lieav^y loss(‘s 
on p(ms in dry seasons in some <listriets. They ai‘(* ahU‘ to do 
witlu)ul shade, and thrive^ in tlu* most expos(*d situations 
iindcM* a tropical sun wlii(‘h caus(\s the hair of cattle with 
Knglish hl<K)d in them to stare and become tomhu’ to the touch, 
and in fact to become sunburnt. 

Tlie chief causi^s of loss by disease, an^ bla(;kleg among the 
young stock, and splenic fever among tlic^ older ones. Thesi' 
disi'asos often tak(^ tlu^ very linci-t and best of tlie growing 
cattle, hut spleni(‘. seldom attacks maturi^ boasts, and only young 
animals ar(^ subjet t to blackleg. 

.MILKIN(i (P'AI :TIKS OK INDIAN ('ATTLK. 

The Mysor<‘ cattle an^ flouhtless pool* milkers : tlie v<‘ry 
fpialities wlii(!h place tlnan at tlu' head of the working brcxMls 
of cattle an^ against their giving much milk. 

On the other hand, th(^ (dr (*attle arc' famoiis as milkers, 
and i*ival tlie Nellori^ and llissar, which ai*e reputexi to Ix^ tin* 
best milkers in Jiidia. 

r Imve no records of the yield of milk of Indian cattle in 
.Jamaica as tliey an* generally kt?pt for breeding working 
stock and have not been extensively used for dairy purposes. 

The cows are somewhat dillicult to break in to milk, and 
frefpiently are so lestivc^ that they kavc^ to be thrown to thc‘ 
ground and, for a wc^ek or so, milked when in this [xisition. 
They mostly object to Ix'ing tied avIh'Ii milk6d. When once 
broken to milk, they aie better to milk when free and 
uncon lined. 

MKAT-IMlODlHaN(i (p’^AMTIKS OK INDIAN CAl iTjK. 

Indian cattle* have neveu* been valued for those fic'sh- 
produciiig (rapabilities which form sucli an important feature 
in most f)f onr hxxil bret'd ^ of (*attl('. This, however, d(x>s not 
{irevent lialf-bred Indian s.. )ck fjon producing very good beef. 
Tliere is some prejudice against the b(*ef of Indian cattle that 
have been worked for years on estates, many of which wlien 
killed are often fourteen or fifteen yeais old, and are soinewliat 
tough. Overseers of estates are loath to draft their best old 
Zebu steers, which are often kept on at work long after creole 
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cattle of their age have been dra^d, fattened, and sold to the 
butcher. When at last they are drafted to fatten they are 
naturally slow to put on ilesh, and when butchered, have 
doubtless more muscle on them than fat. 

It is not to be expected that Zebu cattle will produce as 
good beef as Shorthorns, Herefords, Devons, and other beef 
breeds ; but when well fed they will produce just as heavy 
weights, and if they do not show as much fat outside, make 
up by fat inside, and will nearly always weigh more than is 
expected. 

I have known fat lialf-bred cows taken ofl* tlie common to 
weigh up to 0.^0 lb. to tlie quarters, and havc^ heard of primes 
cross-bred heifers weighing over 800 lt>. These, however, are 
not as a rule more than half- or quarter-breds. The three- 
quarter, and higher grades, are apt to revert to the typo of their 
ancestors, and are often light and leggy and carry little weight. 

INCRKASE OF PROPORTION OF CALVES RAISED. 

Their chief advantage from a iienkeeper’s point of view is 
that there is much less mortality among their c^ilves than with 
other breeds, and that the half-bred cows are such regular 
breeders. 

I find that Avhea I had cross-bred English and creole stock, 
my average losses by death in a series of thirteen years, befoi'e 
the introduction of the Indian strain, was 25 per cent, up to 
about eighteen months old. In the thirteen years following 
the introduction of the Indian bulls, the average losses came 
down to 8^ per cent, or about two- thirds less. 
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HORSES AND HORSE BREEDINO IN JAMAICA. 

BY s. c. RIJRKE, Jamaica. 

Uors(5 brooding, unlike most of the subjects which will bi* 
handled by this Conference, is not, and never will be, an exact 
science, and it is nearly impossible to get men to believe that 
the individual views which they hohl on this subject are not 
the correct ones. I am, therefore, going to adopt the course of 
considering everybody here present as an autliority oii the 
subject in hand ; and in inviting your criticisms on any remarks 
that 1 offer, I must also crave your indulgence for any theories 
which I may put forward. Every liorse breeder has his pet 
theory and considers every other man's theory a fad ; but while 
I claim no infallibility for my theories, I submit them for what 
they are worth, only prefacing my remarks with the assurance 
that they are based on over twenty years’ observation and 
experience. 

Before entering into any details on the subject of horses 
in Jamaica, it will be well for us to impiire what the Jamaica 
horse is, and the place that it fills in the eipiine family. 

The Spaniards, when they invaded the island in 1491 found 
no horses, and, in consequence, on subsequent expeditions they 
brought their chargers with them. The Spanish horses of tliis 
period were the best horses in Europe, and were chiefly of the 
Barb or Eastern type of horse. It is from these Spanish 
cavalry horses that were descended the droves of wild horse s 
whi(;h the English f(jund running about on the savannahs when 
they conquered the island in 1055, and which are mentioned by 
Long in his history of Jamaica. From that time up to tin* 
present, there have been many and frecpient inqx)rtations 
(according to Long) from North America, South America, the 
Spanish Main, ami (Ireat Britain, while mules were imported 
from Barbary, Leghorn, Cape de Verde, Gibraltar, and 
Curavoa. In 177J1, Long estimated that there were 3,000 
horses in the island, costing £20 each ]hu* annum to keep. 
There were mostly liorses used for military purposes (i^very 
parish had a mouiued troop of milithi), and carriage work. 
Again, Long tells us that between the years 1729 and 1719 
there were im[)orted into the islaml 1,036 horses, 10,477 mules, 
and 391 asses. He furtlu r states that 3,000 mules were 
required annually for the estjites, and draws attention to the 
fact that considerable sums of money had to go out of the 
country to pay for the stock imported. 

These figures show that our forefathers did not take as 
much care of their . tock as would be considered necessaiy in 
these day&. 

Some figures from the Jittaaica Handbook of the present 
time will show exactly how our horse-breeding industry stands 
to-day : — 

In 1903, there were on pens 17,015 head of horsekind ; on 
estates, 6,925 ; and working on the roads, 30,»16 ; making up 
a total of 54,756 head of horsekind in the island. Of the above, 
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those on estates can be put down as mules ; and of the 
30,000 working on the roads, at least four-fifths are also prob- 
ably niul(is and donkeys, leaving about 0,000 horses as our 
number of liorses in actual use. Of the 17,000 head of horse- 
kind on pens, 10,000 are perhax)s horses and the rest young 
mules and donkeys ; iind of the 10,000, X)robably about 3,500 ar« 
brood mares. These figures may, on analysis, be taken to 
i*epresent that there are about 3,500 brood niares ; about 7,000 
young liorses —foals, yt'arlings, and two-year-olds ; about 7,000 
young mules : about 7,000 mules on estates ; about 0,000 horsi^s 
working on the roads ; and about 24,000 mules and donkeys 
working on the roads. 

Our best breeding centres are in St. Elizabeth and in 
St. Ann, but iilenty of horses are bred chiefly by small settlers, 
in Maucliester, Trelawney, St. James, Hanover, Westmoreland, 
Olarendou, and St. Catherine. 

St. Elizabeth is the liome of liorse breeding in this island ; 
and it would have been interesting if a visit could liave been 
paid to the Eedro District to see the fine tyi)e of horse which 
the small settlers there possess, and to observe the <*are and 
attention that is bestowed upon their stock. 

A visitor to .Jainaicji at once notices tlu^ distinct tyjxi of 
Jamaica ho!*ses. That tyj)e is the thorough-bred, degenerate and 
mean-looking in many cases, but still the thorough bred. Tliese 
liorses can do a considerable ijuantity of woi*k on a very small 
amount of food and, when well fed and well cared, make 
splendid riding animals and [kJo ponies. I ascribe these attri- 
butes to the large x>texionderance of thorough-bred blood in all 
our horses. 

The importation of thorough- bred horses from England to 
Jamaica began in the yi^ar 1752, when the first record which 
T can find in the Hiitvk Hook is a hoi se called Cai)tain, 

who is reiiorded as having been sent to Jamaica. 1 have 
ill my possession an interesting volume in which 1 have record- 
ed the pedigree of evei-y horse that has ever (‘ome to, or been 
bred in, Jamaica, and from this 1 gather that from the year 1752 
up to tin* present time, there have b(^en imported into Jamaica 
from England 1110 thorough-bred stallions and eighty mares, the 
largcu* jiroxiortion of which left iirogeny of some kind. It is 
interesting to note that in the early jiart of the nineteenth 
century we harboured in Jamaica a Derby winner in Hannibal, 
who won that race in 1S04 and was imported to Coslien in 
St. Elizabeth. We al.so had at Pepper, in the same parish, 
what was then the largest stud of thorough-breds in the world, 
consisting of 100 thorough-bred mares and seven imxiorted 
stallions. 

Thorough -bred blood seems to be the only strain of blood 
which thrives well in Jamaica, and which has been able to 
survive the test of time. Heavier and coarser breeds have 
been tried, but they have all jiroved failures. 

Horses in Jamaica are required for saddle work, drawing 
light carriages and buggies, polo, and racing. 
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The horses wliicli are not j<ood euou| 2 :l^ for r.-ieing or polo 
suit admirably for c*arriaj<e horses and saddle, work. It is the 
aim of our brc^eding, tlierefore, to prodimo raeti horses and polo 
ponies. J will try to point out the position of horse breediiiK 
in Jamaica to-day, and its >)rospects. 

Tim lioi-se-brecdinK industry in Jaiiuiic.a is om; of our most 
important and j^eneral indust]*i(^s, and is pei'hai>s oik^ of our 
most valuable assets. Jamau*a stands in rt‘lation to the \Vh*st 
Indies, as regards h()!s(?s, in the same* position that Knglaiid 
docs to the rest of the W()rld : si;.' is t he stud farm of the West 
Judies. Other islands breed horses of sorts, but they are unable 
to bret'd such a ehea]) and markc'tabh* animal. 

Ja,inaica pi'odiices lar^(‘ numb(‘rs of ^ood horsc's and mules, 
but, unfortunately, a considerable <iuantity of bad oiu's arc; 
a-lso produced It might, thciebnn', fx; suggc;sted tliat if scmic; 
attcmtioii were' [>aid by the (iovernnumt to this (question, the' 
prot)ortion of bad «)nes could be grc'ally reduced. Hy making 
it a p<;nal olTciiice, involving a. lic'avy finr, fm* any pen-son tcj 
keep an entire horse; whicli is not lie(;nsc;d and approvc;d of by 
the Governmc'Ut, would go far towards securing this end, ami 
if a stud farm W(;i (‘ instituted whei c; a number of stallions could 
be; kept for distribution all oven* the* island during the covering 
season at a nominal fe;e‘ or eve'u fret', it might be possible; that 
in a fe‘W years th(;re would be* a. marke;d improv(ntien t in tlie 
hors(;s bred in Jaitiaica, espeenally among tin' [K)(»rer classes. 

At no pt'riod in tlie history of Jamaica have' we; stood in 
a. bettei* position than we do to-day as to the possibilities t)f an 
export trade. We have; always been able' to piodiu'e horse's, 
but we have; never had ee'.rtain maikc'ts or shipping facilities. 
At no time has the lo(*al de*mand for lioi'se^ and mules b(;eu 
better. All e)V(;r the \Ve;st fiidie's the Jamaica horse; is pi eferred to 
any other foi* geimral utility pui poses. lie is etisie;r and clie'apei* 
tei ke;e‘t), he; is sounde;r and lasts longer Tlie; Jamaica mule; has 
est-abli.'-hed a re;putati()n in (Juba and tin* Ganal /one*, and the 
inepiiries for them are* now fre'epn'nt. On the Isthmus I am 
told that the autln»rities have* realize'd that the small wiry 
Jamaica mule can do as niuedi work, and stands the climate 
l)e;tter than the big Ame;ricans, an 1 that tin; demand for 
Ja.maica mules will continue so long as there is work to do on 
thej (3aual /ioue. 

Hut pe;rhaps the brightest future which is in store* lor our 
Jamaica horse's lies in the i)rodin*t ion and e'xpoi tation of polo 
ponies. The marke't f<jr [lolo i)onie;s in England viid America 
is practically unlimited. Jamaica can and does prexJuce 
a first-class animal for polo pur})o.ses, and it is doubtful whether 
it (;aii be prodiie*ed cheH[)er and bette;r elsewhere;. Polo ponies 
can be produced and sold at a profit at 4:25 e;ae*h. These ponies 
should stand quite 1 1*2 1^ mis ami .shouM be ea])able of e'arrying 
weight. Animals of this stamp are good for all pnrp(,.-es, and 
mares of this sort make better brood mai e;s than big, leggy 
ones. 

In dealing with tlu^ epiestion of breeding mules, the* most 
important factors are the donkeys and brood mares used. As 
regards the latter, an improvement will take place so soon as 
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some attention is f?iyen to the horse-breeding industry ; and as 
regards the donkeys, this, too, is one of the questions which 
might profitably receive the attention of the Government. 
More stallion donkeys of a first-class type are sadly needed in 
the country, and these should be put within the reach of small 
settlers and poorer classes. 

The enormous increase in the tourist trade during the last 
few years has created a demand for buggy horses and travelling 
ponies which is already becoming diflicult to supply. Polo 
is a game which has been stimulated recently by the inter- 
change of visits between intercolonial teams, and there is, in 
consequence, a good demand loc^ally for polo ponies, and the 
demand for horses for racing purposes would also appear to be 
on the increase. 

I have endeavoured to lay before you as briefly as possible, 
what appears to me to be the position and prospects of our 
liorse-breeding industry in Jamaica. I trust that I have 
succeeded in impressing our visitors with the fact that Jamaica 
is capable of supplying large numbers of first-class horses, and 
it is hoped that the Government may see their way towards 
assisting in furthering and improving the horse-breeding 
industry. 
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DAIRYING IN JAMAICA. 

' MY T. V. LKYDKN, Jamaica. 

The subject of dairying in .Jamaica lia,s been receiving 
a good deal of attention during the past tliree or four years, 
and it is proposed to offer a few suggestions to inexperienci‘d 
investor tliat Avill enable him, should he desire to attenii)t 
dairying, to make a start on sound lines, and to assist him in 
building up what ought to om' of tiie most lucrative sources 
of income in t\w. island. 

TIIK KINIJ OF PROPERTY TO LEASE OH PPRCIIASE. . 

All investor who is only possesseil of a small capital, ^^ay, 
£500, should only lease a property with the option of purchast*, 
and ill selecting it, the following essential facts sliotild btj 
observed : - 

1 . The property should be well sub-divided, containing a fair 
proportion of Guinea grass. 

2. The pasture should radiate to tlie (central milking i>en, 
or should be so jilaced that it can be made to do so, at a small 
cost. 

8. A good source of drinking watm* should be obtainable 
for the stock, by tank or spring, in the inilking pen. 

1. The proiierty should be fairly situated as to the railway 
station oi* the cri'amcry to which the milk or crcaiii is intended 
to be sent. 

5. Portions of the land callable of being ploughed should 
bo present at no great distance from the milking pen. 

In many parts of the island it will be impossible to obtain 
all these conditions, but an effort should be. made to select 
a property with as many of them as possible, especially that 
with reference to the land capable of being ])loughed. 

STOCK AND IMPLEMENT.^ HEQUIrfD To COMMENCE WITH. 

The (piestioii of the laying out of capital is the next to be 
considered, and in order that a concise example may be taken, 
I shall consider the ease Avhere the properly seleeted can carry 
a given (juantity «f stock, s-ay, sixty head, under the comlitioiis 
as it stands on leasing. 

Purchase twenty ordinary Jamaica heifers, n^t older than 
three years, and to calve about Maicli or A])ril following. For 
these you will have to pay, say, £8 lO.s. per he;ul, and say, 
£20 for a bull of whatever milking strain yon .select. 

Erect in your milking pen a stable, and sub-divide it into 
six stalls, each about 7 feet, -(piare, having three stalls on either 
side, with a passage way of 0 feet down the centre. The sides 
to windward should be boarded to prevent rain beating in. 
Im one of these stalls a table should be fixed abtnit 4 feet high 
for your milk receptacles, and adjacent to the table a small 
spring balance scale on which the milk taken from each cow is 
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weighed and entered on a form placed handily for the purpose. 
To the inexperienced, the weighing of the milk may seem 
a great trouble, but it is one of the only ways to ascertain 
which are tlie most profitable cows and which are not. 

The milking pen should be fail ly close to your residence 
for convenience, and about 100 yards away from the milking 
pen, erect calf stalls, making a small stall for each calf. These 
may be 4 feet wide and 6 feet long, and should bo arranged so 
that the calves cannot get at each other, and that the man 
who feeds them can get to each cal f without having to pass 
through a stall. A passage way woidd be convenient. 

At the end of the passage way, erect a room for the 
separator, so that as soon as the milk has passed through the 
separator, it can be fed warm and sweet to the calves. The 
convenience of being able to get to each calf separately will 
then be felt. 

The building of the cow stalls .*ind calf stalls should not 
exceed £20 each, and say, a further £15 for the separator room^ 
will take £55 of your capital. A separator costing about £15 
Avill be reqluirod, and such things as a plough, cultivator, 
grass cutter, harness for mules, a rnr.nure cart, spades, forks, 
etc., would take a further £40. Two mules will also be required 
and a good serviceable pair could be obtained for about £30. 
Therefore, to summarize : — 


Cost of cattle, with bull 

£100 

Milking stalls (£20) ; calf stalls (£20) 

40 

Separator room 

15 

Separator and utensils 

40 

Two mules 

30 


£315 


This represents the amount of capital to be outlayed at the 
beginning. The balance of the £500 should be held in reserve 
for meeting expenses, until the heifers purchased commence to 
give some return in milk. 

HOW TO COMMENCE MILKING OPERATIONS. 

The first thing to be considered is the number of labourers 
to be employed. A knowledge of milking must first be 
acquired, for then it will be possible to supervise and instruct 
the employees. As the cattle purchased are only ordinary 
Jamaica stock, bad milking will not affect them as much as if 
they were heavy milkers from good milch strains. Each milker 
should be carefully watched and instructed as to his chief 
faults. With patience and careful handling it should be 
possible to possess some competent and proficient men. Always 
watch to see whether each milker strips the cows, i.e., takes 
every drop of milk from the udder.* The last few drops are the 
rich milk and tell in the separator. Besides, it ensures three 
things : firstly, that the quality of the milk will be better ; 
secondly, that the cows will not dry so quickly ; and thirdly, 
that the milking capactiy of the cows will be developed. 
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The next thing to receive consideration is liow to break 
your cow to milk without the calf sucking. For cows that 
have already suckled two or tlirce calves, and for thos(i with 
their first calves, the following method may be recommended : 
Let the calf run with its mother for one week. Every morning* 
and every evening during that week, strip the cow's udder 
after the calf has sucked its full. At the end of a week, take 
away the calf in the evening and lock it up securely. The next 
morning^ muzzle the calf and bring it to its mother, in order to 
allow it to touch alongside her. .The cow, on seeing its calf, 
will send down her milk, which the milker them draws from 
the udder. Probably the cow will be unwilling to allow all the 
milk to come down at once. In this case, lot the calf’s head 
touch the udder. In a short time the cow will allow the milk 
to flow. 

When the cow is fully milked, place some of the milk in 
a small bucket, and take the calf, unmuzzle it, and place its 
head between your knees and, putting one finger in its mouth, 
gradually bring its head down until it touches the milk in the 
bucket, and try and get a little of the milk into its mouth. The 
calf will probably start sucking your finger, and in that way 
get some of the milk ; but if it will not suck, lock it up again, 
until evening, when you again bring it down to its mother, ainl 
the same process of milking the cow and feediiig the calf takes 
place. It is very seldom that a calf refuses to suck up the milk 
again in the evening. 

In the case of a cow that has suckled two or three calves, 
you can, after a few days of the above process, place the calf in 
a stall next to her, and, on seeing her calf, she will let dow n her 
milk without any further trouble. Put in the case of a cow 
with her first calf, two days, or four milkings should be 
sullicient for the mother to see her calf. If the cow is obstinate 
you must go to the trouble of bringing down the calf a few 
times more. 

It is always advisable when yon are going to try to milk 
a cow for the first time without lier calf, to .see that the calf 
is muzzled and cannot answer her if she bellows, and also that 
there are no young calves of the same age ^lbout. Treat the. 
cow kindly: do not rough it, or frighten it; be patient if she 
does not do what you require of her at once. 

HOW TO HEAR (HALVES. 

How to rear calves by hand economically is an experiment- 
being tried by many, and a cheap, and at the some time a very 
successful way, is as follows : — 

For the fir«t week after taking it away from its mother, 
give it 2 quarts of good or whole milk, morning and evening, 
adding at first, one pict of skim milk and gradually incr^easing 
the quantity of skim milk until, at the end of the first week, 
the calf is getting 2 quarts of good or whole milk and 1 qua» t 
of skim milk at eacli feed. Then gradually commence to 
decrease Uie good milk, increasing the skim milk proportion- 
ately, so that the calf still gets the 3 quarts at each feed. 
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At the end of two weeks more, that is, when the calf is four 
weeks old, it should get the last of the whole milk. 

When the whole milk is stopped, it is advisable to commence 
giving it a little calf-meal twice a dt\y — just a couple of small 
pinches at each feed. This meal shouM be given dry, and about 
one hour before the calf gets its milk feed. Gradually increase 
the meal feed in quantity, and after a month, that is, wlien 
the calf is two mouths old, add a little corn meal and bran. 
As the calf gets older, increase .the feed of corn meal and bran 
and decrease the quantity of calf-meal so that, by the time 
the calf is three months old, it sho dd be getting 1 quart 
of corn meal and bran at each feed, and no calf-meal. At 
tliree months of age you can also increase the feed of 
skim milk, if it does not make the calf scour, until the calf gets 
5 quarts morning and evening. If the calf scours, reduce the 
milk feed back to what it was. Continue the milk feed as long 
as possible, and when milk is running short, gradually reduce 
the quantity. Always feed your calf in a stable, and break it 
in in such a way that when it starts milking, you will have an 
animal thoroughly broken. 

'One of the most frequent complaints with hand-reared 
calves is worms. You notice the calf has a light yellow purge, 
and its skin becomes rough. A good remedy is 15 drops of 
laudanum with 2 table-spoons full of whisky in a little water, 
given after a fast of about twelve hours. Repeat the dose if 
necessary the following day. The calf should be placed by itself, 
in a closed place, firstly, to keep it from the healthy calves, and 
secondly, to ascertain whether the medicine has had the 
desired effect. If the medicine has had effect, destroy the 
excrement and purify the stable. Always remember to kce[) 
unhealthy calves a\Yay from the healthy ones, and keep all the 
feeding utensils clean. 

Calves reared as above should not cost more than £3 each, 
when twelve months old, exclusive of the skim milk and whole 
milk that they have drunk. 

In hand-rearing calves from ordinary Jamaica cows,, it is 
advisable only to rear one calf to every three cows calving for 
the first time, and only one calf to every two cows calving for 
the second and third time. It is also to bo recommended that 
the calves reared should be heifers, for they will be valuable in 
the dairy at a future date. Jamaica cows when milking after 
their first calf do not give a large ejuantity of milk, so that if 
one calf is reared for every cow, when they attain the age of 
three months you will find that when you share round the 
milk to a large number of calves, each calf will be getting 
a small quantity, and unless you are prepared to feed very 
he^yily with grain, miserable animals will be obtained. 
At first, especially, only attempt to rear a few, and should you 
not succeed, you will have the satisfaction of knowing you 
have not expended very much money in the attempt. 

THE PROFITS AR1S1|^0 FROM DAIRYING. 

If your heifers calve during the month of March, April, 
aUd May» they should yield at their first milking, valuing the 
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milk at Sd. per gallon, about £5 for a milkiric: period of, say, 
nine months. If they calve during the fall of the year, they 
will not yield more than £3 during a milking period, unless by 
good fortune you get ?i very short dry-weather season. This 
is Avhy I recommend getting your cows to calve early in the 
year. Your cows milking for the second time should yield at 
least £S a year, and for the third time £10 a year. Therefore, the 
twenty heifers in the lirst year would only yield about £100. 
Out of this would have to be taken all the expenses, and, con- 
sequently, little would be left to pay living expenses. In the 
third year, the income should be doubled and a careful man 
would be able to have enough out of his small surplus capital 
to inirchase a yearling now and then, and with the calves 
reared annually, an investor, in seven years, should have his 
pen fully stocked with his sixty milkers, which in their various 
ages of milking he could safely reckon, taking the gallon of 
milk at 8d., to average £8 1()«. per annum each milker, or £510 
gross a year. The expenses inclusive of everything would not 
exceed £150 per annum, so that there would be a net profit of 
at least £360 a year. There will be a further profit from the 
sales of broken lieifers and cows, and it would be safe to say that 
from sixty cows an investor shouM have at least twenty head 
to sell every year. A conservative price for these should average 
£8 10s. per head, so that a further £170 should be added to the 
income, bringing it up to £530 per annum, 

I stated, in the first in.stance, that the property selected 
was supposed to carry sixty head, and it might be suggested, 
if you have sixty cows how are the yearlings and tvvo-year-nlds 
to be fed. That is where the plough and the manure cart come 
in. The first spring you are on the property, put in J acre 
of canes, the first autumn put iu another i acre of canes. Also 
plant an acre of bananas, and put in 1 acre of corn. Ciilves 
should be taught to eat all these . three foods, as well as corn 
meal and bran. Cut-grass should also be placed iu the stalls, 
so that as they take their place in tlie dairy, they will readily 
eat all these three feeds. Each year, increase your field of 
bananas, canes, and com to meet increased demand of feeding, 
and it should be found that the enormous amount of 
fodder contained in a few acres of canes, bananas, and corn 
will more than meet the increased quantity of stock. Again, 
when you have fed your pastvire in the ordinary way, run 
your grass cutter over it. The grass (!ut will form a splendid 
manure, and enable your grass to spring quicker and be 
ready for feeding again much sooner than if left in the ordinary 
manner. 

In conclusion. I may state that the investor, to succeed 
in dairying, must be hard-working, economical, and persevering. 
He must not be afraid to soil his hands with hard work, and no 
deUil must bo overlooked. The work, although exacting, 
soon becomes interesting, and if his tastes lie in an outdoor life, 
he will find few occupations that are at the same time so 
absorbing and yet so profitable. 
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AGRICDLTURAL CREDIT AND LOAN BANKS. 


THE CHRISTIANA PEOPLE’S CO-OPERATIVE 
BANK, LIMITED. 

BY THE REV. WM. T. TURNER, Jamaica. 

The introduction of People’s Banks into Jamaica is due 
to J. T. Palache, Agricultural Instructor for the parish of 
Manchester, who wrote a series of articles in one of the local 
newspapers on the subject of ‘Agricultural Loan Banks, dealing 
specially with the Raiffeisen system of ‘ rural loan banks ’ which 
was started in Germany about fifty-five years ago. He also 
outlined a scheme for a. loan bank which, in his opinion, was 
suited to the conditions of .Jamaica. These articles attracted 
a good deal of attention, and were afterwards published in 
pamphlet form and circulated in the island, chiefly in the 
parish of Manchester. 

Mr. Palache followed up his articles by expounding the 
system to the various branches of the Jamaica Agricultural 
Society in Manchester, and advocated the adoption of .these 
banks as an aid to the peasant class of the population. 

The history of the growth of this system in Germany 
whore it origiitated, in other countries in Europe, in Britain, 
and more recently in Canada, may be said to have been very 
remarkable, Avhen there is taken into consideration its very 
.small beginning, and its slow progress at the commencement. 
There are at present some 28,000 of these banks in 
Euiope alone, although the third bank was not established 
until twenty-three years after the first one was opened. When 
the opposition the system aroused in some quarters, the very 
searching inquiries that were made by a Royal Commission, 
and the rapid strides the system made after the Commission 
hud reported, are taken into consideration, the soundness of the 
principle on which these banks are founded cannot be question- 
ed. The success of these banks, in every country into which 
they have been introduced, diverse as the conditions pertaining 
in these countries are, strengthens the conviction that the 
system is one that should succeed in Jamaica, especially seeing, 
as Mr. Palache has pointed out, that the circumstances and 
conditions of the peasantry of the island ai’e just such as these 
banks have been found most fitted to help. 

The people are poor, their wealth is in their labour and in 
the soil, and they have hitherto been handicapped by the very 
high rate of interest they have had to pay for the accomoda- 
tion given them in the way of advances on their crops, etc. 

It w^as but to be expected that the system would be spoken 
against by money lenders and others. Some too, even of those 
who have to depend on the people for their support, have said 
the system would never do in Jamaica because the people 
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cannot be trusted. A spirit such as this is not one calculated 
cither to help the people, or to develoj) the industries of 
a country. 

To the writer, it seems that a system such as this, to aid 
the people in their finances, is a necessary corollary to the 
efforts now being made by Agricultural Instructors and 
others,^ at no small cost of money, to teach improved methods 
of cultivation and to improve the character of the stock in the 
island. 

While Mr. Palache must ever get the chief credit of intro- 
ducing the system of Loan Banks in Jamaica, credit is also due 
to the lion. W. Fawcett, Director of Public* (xardens and Planta 
tions, for the efforts lie has made in different ways to recom- 
mend its adoption in the island. 

As the result of Mr. Palache’s efforts, several of the branches 
of the Agricultural Society in the parish of Manchester took 
the matter up and started banks, adopting the proposed scheme 
in its entirety. Mr. Palache prepared all the necessary books 
and forms, the system obtained the sanction of the Govern- 
ment and was registered under the Industrial and Provident 
Societies Law, 1902. 

Prom some cause or another all but one of the various 
banks that were started have ceased to exist, and it is supposed 
that the Christiana People’s Co-operative Bank, Limited, is the 
only one in operation in Jamaica at the present time. This 
bank was started on May 22, 1905. The system was very care- 
fully explained before the bank was started, and since its 
commencement, meetings have been licld in some of the 
surrounding districts and the benefits of the bank placed before 
the people. Although initiated in connexion with the 
Christiana Branch of the Agricultural Society, the loan bank 
was started as an independent concern, as some of the members 
of the branch did not approve of its policy. The number of 
members at its commencement was twenty, but three of these 
dropped out at an early period. In December 190(5, the member- 
ship was twenty-six, and there were also three depositors. This 
is not a large number, but it is believed that it will be largely 
augmented in the near future when it is found that the bank is 
firmly established, and when its benefits in giving loans are 
realized by the people. 

The share has been fixed at £5, and each member of the 
bank must be a holder of at least one share. The large size of 
the share, and the fact that it cannot be withdrawn, have 
prevented from joining many of those who would probably 
have done so had the share been fixed at £1, or if it had been 
possible for members to withdraw from the bank after joining. 
The fixing of the sliare at the higher amount, while lessening 
the number of those seeking to join, has had the effect of 
securing that only the .oost trustworthy and industrious men 
have become members. It is considere<l better to have a small 
number of substantial men than a large number, some of whom 
are unreliable. 

While the shares cannot be withdrawn, they may be 
transferred from one to another, so that at death, or on 
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leaving the island, a member will not lose all he has paid. We 
believe the time will come when the shares will be sought after, 
and will realize \vhen sold more than their par value. 

The shares may be paid up at once, or by instalments. If 
the latter be adopted, the ininimum rate of payment is 2.s. 
per month. This gives four years to pay up the full amount 
of one share, and makes the payment of a share within 
the reach of every industrious man. At the present time, onl}'' 
two of the twenty-six shares are fully paid up. The monthly 
payments are being well kept up and there is not much over 
due to the bank. The entrance fee is 28. 6d., a book of rules 
costs 2d., and a passbook 3d. This is all the outlay needed. 

Tlie bank is managed by a Committee of five, and has 
a President, Secretary, and Treasurer. All these officials are at 
present honorary. The members of the bank are men of high 
character and are among the most influential men in the 
districts in which they live. They are chiefly Day School 
teachers, who firmly believe in the bank and the benefits it is 
able to confer on the people. 

The bank commenced to make loans in May 1906, and seven 
Imve been made up to the present for ‘ improving cultivation,’ 
‘ purchasing stock,’ and ‘ purchasing land.’ The value of 
these loans is £38. The first one has matured and has been 
repaid. The period for which loans are made is restricted to 
six months. 

At present, the lending is confined to the shareholders, but 
as the bank grows, and more money than the shareholders are 
likely to recpiire becomes available, the operations may be 
extended to outsiders. Already it has refused several applica- 
tions for loans to outsiders. 

The interest charged on loans is 10 per cent., or roughly 
speaking, ^d, per £ per week— a rate that is surprisingly 
low to people who have had to pay 6d. or even Is. per £ per 
week interest. 

After paying all the initial expenses, the reserve fund 
stands at £l 18«., there are £20 in the Savings’ Bank, and £32 
out on loan. Of course these are small sums, but it is the 
beginning of a new and untried system among a not too 
confiding people. 

The bank has existed since May 1905 and is steadily, 
though slowly, gaining ground. When the shares are fully 
paid up, at the present number of members only, £130 will be 
available for the accommodation of the best of the small settler 
class in the district the bank serves. Before the bank was 
started, this class of the community had no means of raising 
small loans to help them in their cultivation except from the 
usurer with his exorbitant interest, and it is felt that there are 
many men of the small-settler class who are honest and indus- 
trious and worthy of all the help that can be given them 
towards working their way up to a better financial position 
than they now occupy. 

The bank is a deposit as well as a loan bank. A beginning 
has already been made in this direction, for there are three 
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depositors at present, and it is believed that it should be of 
great service to the comnninity in this way, seeing that many 
of the people, especially of the labonring class, have no securer 
place for putting their money at deposit. It is hoped that 
people will soon realize this and will conu^ forward in large 
numbers as depositors. 

These are some of the cliief features of the Christiana 
People’s Co-operative Bank, Limiteil, and there woidd appear to 
be no reason why similar organizations shoidd not be started in 
Jamahra and other parts {)f the Empire for the benefit of 
a deserving people. 



254 


MISCELLANEOUS SUBJECTS. 


TEA IN JAMAICA. 

BY THK HON. H. B. COX, Jamaica. 

In bringing before yon the subject of tea culture in this 
island, I will deal firstly with its history ; secondly, the con- 
ditions under which it has taken place ; thirdly, the inode of 
culture followed ; and lastly, the preparation of the leaf for 
use. Tea is essentially a factory crop ; by over production in 
the past the market prices have been forced down to such 
a low level tliat only by the use of the best machinery, and the 
utmost economy in management (for which a large area under 
cultivation is necessary), can the cost of production be recovered. 
Rnt it is a safe crop for a settler who lives within range of an 
existing factory, for ho can always have there a steady market 
for the leaf grown oji his holding. 

HISTORY OF TEA CULTURE AT JAMAfCA. 

The pedigree of the tea plant is a long one. The origin of 
its usti as a beverage is lost in the mists of C/hinese anti<juity. 
lentil the year 1833, it was not known to exist outside China, 
but in that year a variety, far more robust than the Chinese 
kind, was dis(iovered in Assam, and became the parent of the 
Indian, and later of the Ceylon teas. 

In Jamaica, the history ot the tea plant dates only from 
18(38. Indian and Chinese varieties were then imported for the 
Government Gardens at Cinchona. In 1887, a cultivation of 
a few acres was made on the Blue Mountains, but was not con- 
tinued, and no further attempt was made to grow it on 
a commercial scale until the cultivation was commenced at The 
Ramble in St. Ann. At first this experiment proceeded verj^ 
slowly. The red soil of St. Ann is very different from the 
black soil of tlie Blue Mountains ; the elevation of The Ramble 
above sea-level is only 1,(300 feet, while that of the Gardens at 
Cinchona is 4,500 feet, and the rainfall in St. Ann is con- 
siderably less. It was therefore necessary to proceed cautiously. 

The experiment was commenced witli 250 plants and 
a packet of seed from Cinchona. After a year’s trial, it was 
found that these grew freely ; other plants and seed were 
then obtained from the same source to extend the culti- 
vation, but the supply being necessarily limited, the increase 
of acreage was small. For somer years no attempt was made 
to manufacture tea from the first few acres planted ; the trees 
were left to grow on, to flower and bear seed for further 
planting. This reserved seed garden is now giving a steady 
supply, so that planting can go on more rapidly. It may be 
asked why seed was not imported. No seed could be had from 
Ceylon, as there is a prohibition in this colony against any 
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importation of seeds or plants from that island, so as to safe- 
guard the country against any iiitioduetion of the colTeo loaf 
disease. 

From Assam, seed might have been obtained, but two 
reasons made it undesirable. Firstly, there was danger that 
some of the enemies of the tea plant wliich are found there 
might be introduced with the seed ; and secondly, any change of 
soil and climate affects the character of the tea produced. 
The Cinchona strain was commenced with and it was thought 
better to keep to that alone. 

The next step was to find out w hetlier the h'af w ould make 
good tea. For this purpose a small (juaiitity of the leaf w%‘vs 
plucked, rolled by hand and dried in the sunshine. This proved 
to be of very good quality, and as all the initial difhculties w^cro 
disposed of, the requisite machinery was iuqKu tod, and the 
tea placed on the market in the latt(u* }>art of IQOIl. The 
manufactured tea has a mild character similai* to tlie old China 
teas, and the absence of astringoncy is a inarkcMl feature. At 
the beginning of 1900, about 100 acres w ere under (•ultivation 
(only a part being available for cro])), and since then 50 aenvs 
more have been planted with seed. 

CONDITIONS UNDER WHICH CULTURE HAS TAKEN ri.AC’E. 

The Ramble is on the north side of the island, 18 miles 
from St. Ann's Bay. It consists almost entirely of hills witli 
a basis of white limestone, which ])roYides (‘omi)l(do natui.d 
drainage. The tops of the liill wdiero tlio rock croi)s out are 
thickly covered wdth trees, wdiile on tlie lower slo{)(?s lies 
a deep red soil. At the edge of the rocky ])ai ts the limestone 
is in many places decomposed into what is locally called gravel. 
It is only in the red soil that the tea plant looks healthy ; seed 
planted on gravel will germinate, but the leaves are yellow and 
sickly, and the plant will die out. 

There are no streams, and for })racti(*al purposes no springs, 
in the neighbourhood ; the rainfall therefore is of primary impor- 
tance. From Table 1 it will bo seen tliat during the nine 
years, 1898 to 1900 the highest rainfall in the twelve months 
was 90*36 inches, the lowest 71*79 inches, and the average 82*80 
inches. The greatest number of days in a year on wdiicli no 
rain fell was 194, the least number 145, aful the average 10)3. 
The number of days with rainfall of *01 tv) 01 inches was, the 
greatest 70, the least 40, and tlie average 50. Tlie nninber of 
days wdth a rainfall of *05 to *49 inches was, the greatest 111, 
the least 70, and the average 94. The number of days with 
rainfall of *50 to less than 1 incli was, tlie greatest 33, the li'ast 
21, and the average 28. The number of days with rainfall 
1 inch to under 2 inches wa,. , the gieatest 20, tlie least 13, and 
the average 17. The number of days wuth rainfall of 2 iiudies 
or over was, the greatest 10, the least 4, and the average 0|. Jt 
is therefore seen that, on the average, about 200 days in each 
year have some rain, and about 145 days ha-vi^ more than 
5 points. The longest period in any year which had no rain 
of 5 points or over was 26 days, the shortest 9 days, ami the 
average 16 days. The dry time occurs in March and April. 
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This even (listribution of the rainfall is of the utmost im- 
portance, for the crop depends on a constant p:ro\vth of younp: 
leaves (called flnshos) ^ being thrown out, and it is evident 
that frequent gentle rains, with intervals of bright sunshine, 
will produce the best results. 

The average temperature of the year varies between 80*06" 
and 77*25" for tlie maximum, and 66*88" and 63*23" for the 
minimum. The day maximum has been above 90" only five times 
during the nine years (all these being in the years 1903 and 
1904), and eight times below 65". The night minimum has not 
gone above 73", and once fell to 50". 

TABLE I. 

SUMMARY OP RAINPAUL. FROM 1898 TO 1906. 


Year. 

Annual 

rainfall. 

Number of days with : 

Total. 

No rain. 

Under *05. 

*05 to under *50. 

*50 to under 

1 inch. 

1 inch to under 

2 inches. 

2 inches to under 
3 inches. 

3 inches or over. 

Not marked. 

1898 

76*85 

175 

45 


32 


2 

2 

— 

865 

1899 

90*56 

194 

44 


28 


5 

4 

— 




145 


Ill 

28 

15 

5 

1 

— 

365 



150 


85 

33 

19 

6 

2 

— 

305 

1902 

7,5*74 

165 

64 

91 

23 

18 

2 

2 

— 

365 

1903 

71*79 

157 

69 

90 

29 

13 

2 

3 

2 

365 


96*36 

155 

49 

111 

21 

20 

7 

3 


365 

1 1905 

1 

77*35 

176 


08 

29 

13 

4 

3 

2 



91*57 

148 

64 

98 

29 

m 

3 

4 


365 

A vora ge 

82*80 

163 

56 

94 

28 

17 

6’ 

s 

a 
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TABLE II. 

AVKRA(JE TEMPERATURE FOR THE YEARS ISOcS TO IDOti. 



1898 

1 

1899 j 1900 

■ 

1901 

1902 

1903 

“ ' ■' ! ' i 

1901 1 1905 I 

1 

1900 

Maximum 

79 02 

1 

79 l6t 79-51 

80-0<) 

79-05 

78-72 

79 07 

77-25 

77-51 

Minimum 

(i()*.55 

1 

(50-74i 0(5-88, 

1)2-25 

04-29 

03 23j 

01-59 

01-18 

01 -(i7 

— 

— 

1 


- 

' 

— _ . _ 




THE MODE OF UUHTURE. 

The ground taken foi* planting has \)L‘en eoininon grass 
pastures. Three uietliods of preparing the grouinl for planting 
have been tried : (1) ploughing and cross ploughing, (2) forming 
trenches 1 foot wide and 18 inches deep, and (8) digging liolcs 
where the plants are to stand, about 15 incln‘s cube. 

It is not possible, at present, to express an opinion regard- 
ing the comparative merits of these methods : in all the (‘ralier 
cultivation the land was prepared by ploughing, and tlie last 
two methods liave not been trieil sufficiently long to judge 
results. The plants were, tii first, jmt in 0x0 feet a|)art, but 
it was soon found that this gave too mu(?li room for weeds. 
A plant was then put in each interval in one direction, making 
the spaces 0 feet by 3 feet. In the later plantings, the distance 
has been still further reduced, the holes being placed 4 feet by 
12 feet. It is I believe, in India, the custom to plant closely so as 
to cover the ground <iuickly, but 1 do not propose to reduce the 
interval between the rows below 4 feet, because that width is 
necessary to allow of cultivation and to let in light and air 
between the plants. 

Propagation is by seed ; cuttings occasionally strike, but 
not sufficiently well to be useful. Planting the seed at stake 
appears to be preferable to forming seed-beds and transplant- 
ing. In the latter case a spell of dry weather and hot sunshine 
after transplanting may cause the loss of many plants. The seed 
may be germinated before being planted, but great care is then 
needed in planting it, as the young shoots are very fragile; if 
not previously germinated, the plant shoukl api)ear in from one 
or two months after sowing. When the plants have grown a few 
inches high, the ground is gone over and any gap supplied. In 
spite of this supplying, there appear gaps later on, which are 
filled with plants from seed-beds of about the same age as the 
rest of the field. 

The cultivation for the next throe or four years is simt)ly 
to keep the ground between the plants as (dean as possible. 
This entails a constant expenditure in destroying weeds one 
month to see them grown again in the next month. This long 
period of expeuditWire without income, combined with the con- 
considerable outlay for buildings and luachiuery, is the great 
drawback to the industry. 
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After about four years, when the plants may be about 
4 feet high, they are cut down to a uniform lieight of about 
0 inches. Of course all the leaves come off with the primings, 
and the field becohies a scene of withered twigs and bare 
stumps. In six weeks these stumps will have thrown out 
a quantity of fresh young shoots, wdiich are allowed to grow 
to a heiglit of about 0 inches and are then tipped, i.e., the 
end is broken off. After a further wait of about a month, 
the fresh grow^th is plucked for crop. It is usually found that 
the first pluckings do not make such good tea as the later ones. 

From this point the crop depends upon the weather. If 
there be mixed rain and warm sunshine, with moisture in the 
air, the trees should give a crop of leaves at about tw’o weeks’ 
interval for some months, gradually giving less as the time 
returns for pruning, which consists of cutting all the leaves 
down, and removing all knotty and badly grown Avood. In the 
second cutting the plants are left 13 or 14 inches above ground, 
and in each succeeding year the height is increased about 2 
inches. In India it is expected that each acre should give at 
least 1,000 It. of greem leaf in a season ; but, as the yield must 
vary with the space allowed to each plant, the age of the plants, 
and to some extent also with the w^eather, it is impossible to 
make reallv reliable com[)arisons as to the yields per acre. 

TIIIC PREPARATION OF TITE LEAP. 

After plucking, there are four processes through which the 
leaf has to pass : first withering ; second, rolling ; third, fer- 
menting ; and fourth, drying. 

Ill the old Chinese culture all was accomplished by hand 
labour, but in Jamaica it would be impossible to compete for 
commercial purposes w ithout machinery. 

The plucking of the leaves requires care ; only the soft 
young growth at the end of the shoots must be taken, consist- 
ing of the bud with two, two and a half, or three leaves, 
according as whether the plucking is to be fine or coarse. The 
axils of the leaves below’ the jiart plucked must not be injured, 
and to break off the whole shoot at the joint (as is sometimes 
done) must be treated as a serious offence. The freshly plucked 
leaves have to be spread out as much as possible apart from each 
other to wither. For this purpose much space is required, as 
a single pound weight of leaf will need about a square yard. The 
best material on which to spread the leaf is wood. The time 
needed to wither the leaf is usually about fifteen to twenty 
hours, but the relative humidity of the atmosphere naturally 
affects it materially. When successfully withered the leaf should 
feel like thin, soft kid leather. The leaf is then put into the 
roller. 

In hand making, a ball of leaves is taken in the two hands, 
and worked round and rouild on a table : the action of the 
machine is to imitate this movement. In some machines the 
box ‘containing the leaf rotates on a fixed table, in others the 
leaf holder is fixed and the table rotaf^e.s ; in either case the leaf 
is kept in a constant twisting movement by liaised ridges. This 
process gives the twisted look so familiar in dried tea, and 
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prepares the leaf for fermentation by partially ornshinfc the 
cells, and making their contents accossil)le. Tlic roliiHl leaf is 
passed through a rotating wire niesli cyliiidei' to separate tlie 
large from the small leaves (as the large recpiire more iVn-menting 
than the small), and each size is si)read out thijily on cement- 
covered tables, ami coveretl with a wet elotli. Tlio h^al' when 
put into the roller was bright green ; on leaving the roller it 
has become yellowish. 

As foi'mciitatioii ]>r()(_*PG<ls, t-lu^ (colour (*hn.ii^t's to bi’oiizc, 
and tlio scent of the leaf chanj^es siso. It is dm inj^ tliis piocess 
that the siibshanees which ilavour to the ten ivvi^ formed, 

and good judgement is re(iuired by siglitand smell to ilcaermine 
the time when the maximum of flavouring matter has been 
produced, for if left too long the substances giving the ilavour 
are again decomposed, and the tea becomes tint and tasteless. 
When judged to be ready the leaf is earried to tlie drier, ami 
subjected to strong heat (say, about 230 K.), wliieJi at once 
stops further fermentation and fixes the pi uducts. 

The tea is spread on wire mesh trays in the fhier, the 
action of which is to pass hot ilry air through these trays, and 
thus carry olT the moisture from the tiM. Tlie air is heated by 
passing through Hues or tubes arranged in or around a furna(ie. 
There are several forms of drier. In some, the hot air passes 
upward from below; in otheis it is forced downward tlirough 
the trays by a fan ; and in others the leaf is carried through on 
moving trays. The leaf being wet when first put into the drier is 
not scorched by the high temperature, but after a short time it 
is advisable to mov'c it into another drier at a lower tempera- 
ture, say, 180^ to 200° F. 

When thoroughly dry, the tea is stored in largo boxes until 
required for packing ; a large (juantity is then fed into a rotating 
cylinder with varying sizes of wire mesh, whicli sorts the tlry 
leaf according to size, the smaller leaves being tlie finest. It 
has been the custom to call tlic various sizes by fancy Cliinese 
names -Fekoe, Souchong, etc. — which are useless for imrposes of 
classification, there being no standard by which to fix the terms. 
The tea is tlien paekeil, eitlier in lead-lineil ehosts, in tins, or in 
lead packets, and is ready for market. 
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island, and it is certain that this must have been well tested 
in previous ages. 

^ COST OP PRODUCTION OP TUBRRS. 

The cost of growing cassava on a large scale in Jamaica 
has been studied by JNlessrs. J. W. Middleton, Joseph Shore, 
the lion. H. Cork, the Hon. J. V. Calder, and at the Hope 
Experiment Station. It has been deduced from tlie ligures 
put forward, that cassava should cost, for cultivation only, 
from £3 V6s, to £5 per acre, according to locality and circuiTi- 
stances. 

The lower price represents the estimated cost undei* the 
most favourable conditions of broad-scale implemental culture 
on friable soils, while the higher price would be the cost of 
cassava farming on rocky land by hand labour. 

An average cost of £4 per acre represents the estimated 
cost under favourable (iouditions of estate cultivation. 

The Hon. Henry Cork has estimated that a capital of 
£1,000 to £2,000 would be required for starting a cultivation of 
100 acres of cassava on new land. Allowing 10 f)er cent, on 
capital and 20 per cent, on live and dead stock account, 
Mr. Cork’s estimate sets the actual cost of such a cultivation at 
£0 to £8 per acre. With regard to the yield of tubers to be 
expected, it would appear that an 8-ton crop should be* a fair 
average, while good lands with ellicient tillage should return 
10 tons and more per acre. These figures indicate that cassava 
can be grown in Jamaica at less than £1 per ton. 

Should cassava farming be started, it would be desirable 
for the purchasing factory to pay on the starch value of the 
tubers. We have found from experimental trials that the 
specific gravity of cassava tubers bears a definite relation to 
the percentage of starch they contain, and that it is possible 
approximately to ascertain the starch value of cassava tubers 
by means of the potato balance, used on the continent. A table 
is being prepared, giving the approximate starch content cor- 
responding to the readings of the cassava balance, which should 
be useful to buyers of cassava in arriving at a fair price for the 
purchase of cassava tubers from contributary growers. 

MANUFACTURE. 

Much has still to be worked out as to the most efficient 
plan for dealing with the cassava grown in Jamaica, for the 
manufacture of starch, cassaripe, and cattle food. The first 
process is that of washing and decorticating the tubers. For 
this purpose the simple machine recently devised by the Hon. 
T. H. Sharp, which I have seen at work at Eltham Park, 
appears to be entirely satisfactory. 

The great cost of peeling tubers by hand , in the early 
experiments is thus entirely avoided, and the tubers are 
automatically washed and delivered free of the cortex by the 
operations of this machine. This invention has solved one of 
*^the outstanding difficulties that faced the starch producer in 
Jamaica. 
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To secure an eilicient recovery of Htarcfli, the linest possible 
tlisin teg ration ot the cut-tissues of tlie eassav’^a is necessary. 
There are mills now obtainable that give ox(*ellent results and 
produce a very tine disintegration at a high rate of production. 

A second grinding or disintegration should be carried out 
wliere starch is the main object of iminiifactture, but where 
a good market can be found tor the dried residue as a ca ttle foou, 
the second milling may probably }»e disregarded. 

The sieving, ])uritication, settling, relining, and drying of 
the starch seem all to be capable of easy accom])lishmeut with 
suitable machinery, and there is now no doubt at all, that 
a starch factory to produce 1,000 tons of standi a year could 
be erected with every certainty of producing a high grade 
of cassava starch. Such a factory should not cost more than 
iiOjOOO or £7,000 to erect, and with intelligent nianageiuent 
a satisfactory result should be assured. 

COiMMKlUnAI. VAliUr: OP OAH8AVA STAHOll. 

It would appear that a well-made <*assava starch is worth 
£14 to £10 per ton in the English inaidcet. A contract for 
a large (piantity of cassava starch at the latter price has been 
secured by a planter in the West Imlios, and sales of cassava 
starch from Jamaica have recently been made at £14 per 
ton, c.i.f. At such prices tis these there is a liberal margin for 
meeting those contingencies of industrial operations in the 
West Indies for which it is impossibli^ to make allowance, and 
on account of which many a project has i)r()ved a failure, when 
the apparent margin is too limited. 

The ‘ bitty,’ when dried, is a valuable cattle food. A sample 
from the Longville factory was found to contain (55*7 per cent, 
of carbohydrates on a basis of 15 per cent, of moisture, ancl 
should find a ready sale at 5()«. to OO.s. per ton. A planter from 
Dominica recently informed me that he luid found a good 
market for eassaripo in England, and it is possible that this 
article may become a useful by-product in the manufacture of 
cassava starch. We in Jamaica liave so far been unable to fiiul 
a market for this product in the United Kingdom, and if 
a demand should arise it could be produced in large cpiantities 
here. 

(CONCLUSION. 

Cassava is a plant tiiat has sni vived from the earliest 
occupation of the island by mankind, and is capable of yielding 
returns of starch under suitable conditions. These encouraging 
facts place it ahead of tiny other plant grown foi* purposes of 
starch production. 

Further, the intrinsic cpialities of cassava starches pro- 
ducible in Jamaica are of a high «»rder, and a well-made article 
can command a high price. 

It would appear that this industry oilers a field for 
investment and development whereby large areas ol land, at 
present of small productive power, could be made to yield 
a handsome profit. 
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CULTIVATION AND PREPARATION OP 
JAMAICA GINGER. 

WY R. MiLi.ER, Jamaica. 

It is now between sixty and seventy years since ginger was 
introduced to Christiana in Jamaica. Tliere are not many 
parts of the island where it can be grown, on account of its 
n(3eds of a cool climate iind suitable soil (*onditions. 

The writer has ascertained by iiujuiries from some of the 
oldest inhabitants in the district that tlu3 root was first brought 
to Christiana during the time that Mr. Richard Jackson was 
the attorney for Struan Castle estate, a property near 
Chi'istiana, between the years 1835 and IS 10. 

The experiment of growing ginger (ni this property proved 
successful, and not long after, some white immigrants, chiefly 
from England and Ireland, settled in the district for the pur- 
pose of cultivating the article. Ry careful handling and 
attention, from the time of planting till the cured article was 
ready for export, tliey demonstrated the fact tliat this pa* t of 
Jamaica was able to prodmte an excellent (piality of ginger. The 
position tlius easily attained in the market lias been main- 
tained by onr ginger np to the present time, for it is now some 
of the b(ist obtainable. 

About 1840, the price of ginger from Jamaica gradually rose 
ill the London market till it fetched as high as I80.v. per cwt. 
This liigh price resulted in a great increase of the cultivation 
in and around the district. Many who had little or no experi- 
ence ill ginger cultivation planted it, prompted to do so by the 
high price, and a great deal of very inferior ginger found its 
way into the market. A fall of prices has been th(3 result, but, 
oveii now, the finest pi*oduct (commands good [ii'ices'. 

It was the general opinion at first that ginger rerxuired 
fresh or virgin soil in order to ])roduce the best results. The 
eonse(|ueiice was that year by year valuaVile timbiii* [Jauts 
were cut down, and large areas opened up for its cultivation. 
During the governorshi[) of Sir Henry Rlake, he visited this 
district and rode over the greater |)ortion of the devastated 
country. He expressed the opinion that all tliis devastation 
was not necessary and that ginger could be suceessfully culti- 
vated in properly tilled and manured lands. 

Acting upon this suggestion, and throiigli the advice of 
the Agricultural Society, exxieriments in growing ginger on 
manured land were commenced. 

They were a ilecided succe.ss, and so proved tlie hitherto 
disbelieved fact that gingei louhl be cultivated around the 
houses of the peasantry. 

An experiment was made a, few years ago to grow ginger 
on a much larger scale tlian had hitherto been attempted, and 
to dry by artificial heat s(; as not to have to de[)end exclusively 
on the heat of the sun. The venture proved a success at first, 
but it would appear that just at that time the production 
exceeded the demand and the price fell. 
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Tlio prosoiit out/look is not ]);v!*ticii]{irly for imloss 

the cultivation of tlie ai'tich* will at least, lO.s*. ixa* 100 lli. 

to the j^rowof for tlie host (inality‘ tlu^ crop u ill luvoino slioi-tor 
year by year. 

Anotlier t actor to be cousi<l(*r('<l istliat bananas t^row freely 
oil the finger soil, and when it is consi( leered Ikjw iniudi less 
labour a croj) of bananas takes thati ^inj^cu*, it will bo seen at 
once that the one will be, in any case, pi'cferred to the other. 
During the last two or three years the cultivation of bananas 
around Gliristiana has increa: _‘d to a I'einarkabh^ extent, and 
lands are becoming coveretl \vith tlie fruit wliich linds such 
a ready market in GriMt Hiitaiu and America. It is also 
under.stood that mountain-grown bananas eoni})ar(‘, favourably 
in llavour, etc., with tliose raised on tlu' lowlands. 

Th(^ small ci*o[) of lh()5-() se(Mns to be a fore^cast (»f wh.at is 
undoubtedly^ ('oming, lor, as the ei>st of (*ultivatiiig and cui ing 
ginger is great and laborious, many, finding that tlu^ price's 
obtained do not snflhaently w'ari-ant tludr e()uti lining tlui 
cultivation, liave turned their atti'utifin to otlier and mori'. 
promising sources of incomi\ 

PHKPAUATIOX (ilNliKK. 

It may bo inti'.re.sting to some of the imanbi'is of thi' 
Coni'erenci*, who ari' not familiar with tin* pre^pa ration of gingi'i*, 
to learn something of th(* nu'thod by which it is [irc'parc'd for 
the marki^t. It will b(‘ sci'u what a. tedious proci'ss it is, o. t* 
involving constant (*ar(' for days, and dc^iendent also on tine 
and bright Huiishino all the timi'. 

Tlie plant.«, which are the small part** of tlu' root not tit for 
])ecling, are put in the ground from Aiiril to June of each year, 
and these arc I’cady for harvi'sting from the following January 
to Mareh. A second crop, called tlie ratoon crop, is reape.il 
again in December Avithout further planting. 

Ratoon ginger is usually s<unewhat thinner than the tlrst 
crop ginger, but for all practical purposes it is as good. 

Tliere are two kinds of ginger in tliis district-, ‘blue’ and 
‘yellow.’ The ‘Oliui’ Avas the kind establislieit, but 

gave Avay to tlie ‘ yelloAV,’ which, however, does not seem to bo 
jireferrod by mercliants. 

The root is dug up by the hoe. and then reipiires to bo 
peeled — an operation whicli needs a skil! only attained by con- 
siderable practice. The peeling consists in removing tlm outer 
skin with as little of tlie ginger as possible. Tlie peeling of 
ginger is not easy, as will be seen by obsi'rving tlu? root, and 
a particular narrow-bladi'd knife has to be useil. To pc'cl most 
effectively, the knife nr’st bo very sharp. 

Ginger peeling is almost entirely done by women, many of 
whom employ their children to ih> ohe easier part of the Avork, 
that is, the sides of the roots. Thus from a very early age, 
the peeler is educated in the art, and during tlm ginger season 
many women, attracted by the work, flock intt^ the district 
from all parts of the parish. 
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The peeling of ginger cannot be said to be hard labour, 
but it becomes sufficiently fatiguing for the hands if long con- 
tinued. A good peeler should be able to peel 50 lb. of green 
ginger in a day, which when dried would weigh about 18 lb., 
and for this they are paid 1«. 

After being peeled, the ginger is washed. It is then laid 
out to dry on small mats made from the mountain thatch, 
which has been found to be the best medium for drying ginger, 
for a certain amount of evaporation takes place on the under 
side as well as on the upper. 

While being dried in this way, the ginger has to be turned 
over by hands piece by piece, at least once on the first day. 
This drying process occupies five to six days, according to the 
strength of the sun. 

After being dried, it has to be bleeched by washing, in 
order to give it the white apiiearance. After this it receives 
two (lays’ drying before being packed for exj^ort. 

It was formally shipped in large casks, of a capacity of 
4 to 5 barrels ; but now it is shipped in barrels, and the C(jmnion 
quality in bags. 
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THE SMALL-HOLDINGS COMPETITION 
IN JAMAICA. 


HY W. TRADWICK, 

Travelling Instructor in Agriculture, Jamaica. 


Alter sevtu’al yi^ars’ work among the peasantry of Jamaica 
as an Agi*icultural Instructor, and connexion with maiiy of tht' 
Agricultural Shows in the country, I arrived at the conclusion 
that something was requirerl which would reach the peasant 
more directly and stir up in him a livelier interest in his 
everyday lil*e. 

To this end, a plan, based on a competition for cottage 
gardens, which I had seen carried out by the llawkhurst Horti- 
(ailtural Society in England, was drawn up. This was (*alled 
the Small-holdings Prize Scheme, and was placed before tlui 
Committee of the. Experiment Station at Hope Ganlens, with 
the suggestion that they might use tluar inlluence with the 
Jamaica Agricultural »Soch‘ty, in order to induce them to 
provide the money m^cessary to jmt it into operation. 

Considoral)le delay occurred, but on his Gratio the Ai'ch- 
bishop taking up the sclieino it was put into operation. On 
account of the preliminary delay, it had to be hurried in siuJi 
a way as to mak(^ it fit into the financial year, mid foi 
want of proper personal advertising and explanation of its ’ 
and objects, a good deal of susxiicion was encountered, 
entries for the first round of the competition were, theriifore, 


vcj'y small. 

The scheme as originally drawn ui) was published in the 
Journal of the Jamaica Agricultural Societg (Vol. V, p. 
providetl for prizes to be given for the cultivation oi land 
and for the establishment of permanent or staple crops, to 
bo competed for amongst small settlers and property licad- 
men in different parishes of the island. 


Some iie.rsons opp<^«ed to tlu^ scheme attempted to makt^ 
a great deal of the apparent lack of interest on the part of tlie 
people whom it was intended to benefit, point.ng tc the small 
nuniber of entries as evidence that it was nnsuited to onr 
peasantry and would never gain their confidence. 

The lack of interest, however, was only apparent; the 
peasants’ -suspicion of the scheme was real, an ' who could 
have expected it to be otherwise. The sethome was put into 
operation and was intended to benefit a 'V 

(?Xcto?“ and'^any Siemrin ”3ch''the Govcniment had 

Splid- ,= ^ 

4- T’Uaf rlii'.i misnicioii was not unconquoiable was the 

rdSl,XedMh; iSc.ot.l.ep»pfe l« tLei, ow,. 
would in time become exceedingly popular. 
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The chief cause of the small number of entries during the 
first round of the competition was because the parishes wore 
not Rufliciently canvassed, and the scheme was not thoroughly 
explained to the peop^.e who were expected to compete. This 
was borne out by the fact that in Hanover, the first parish in 
which the scheme was ]>roperly explained, ninety peoifie 
entered the competition. 

The ministers and clergymen of all denominations took up 
the scheme heartily ; the school teachers were perhaps even 
more enthusiastic, and on the latter becoming competitors, in 
many districts, the last breath of suspicion was blown away. 

During the first round of the competition, the judges came 
to the conclusioji that the money would bo more profitably 
spent if divided into a larger number of prizes. The Rules 
were therefore amended to practically their present form, and 
are now as follows : — 

‘ Prizes will be aAvarded for cultivation of land, and the 
establishment of permanent or staple crops. 

‘ Only persons holding not more than 20 acres of land to be 
allowed to compete, and tlie land entered for competition must 
be one piece, not divided by other persons' property intervening; 
but a road, river, or gully may run through it. 

‘ The residence of the comiietitor to be on the ground 
entered for competition ; and such residences and grounds 
to be situated near (within a stated distance of^ a Main or 
Parochial road. 

‘ The prizes to be allotted in three classes : 

First Class Holdings not over 20 acres. 

Second Class Holdings not over 10 acres. 

Third Class Holdings not over 5 acres. 

‘ No person to compete in more than one class, but com- 
petitors may select any class for which ho or she can qualify, 
and no prizes will be awarded unless there are at least twice as 
many competitors as there are prizes offered. 

‘ Prizes to be given in each parish as follows : — 



1st 

Prize. 

2nd 

Prize. 

3rd 

Prize. 

4th 

Prize. 

5th 

Prize. 


£ s. d,£ s. d. 

£ s. d. 

£ s. d. 

£ s. d. 

1st Class Holdings 
not over 20 acres ... 

4 0 0 

3 0 0 

2 0 0 

1 5 0 

0 15 0 

2nd Class Holdings 
not over 10 acres... 

8 0 0 

2 0 0 

i 

1 10 0 

10 0 

0 10 0 

8rd Class Holdings 
not over 5 acres . . . 

2 0 0 

1 11 0 

1 4 0 

0 10 9 

0 9 0 
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‘ No person to be allowed to in Class 1 unless lie 

or she has 5 acres in permanent croi)s sneli as coftco, cacao, 
oranges, grapefruits, limes, cocoa-nuts: no one to be allowed to 
comx)ete in Class T[ unless li(» or she has o a(*rcs in such 
permanent crops : and no one shall Ix' allowtnl to coini)etc in 
Class III iinlovss he or she has 1 acre in such permanent ei*ops. 

‘ The .indging will be conducted on a system oi* ])oint^ as 
follows:- 


Perraaiient crops 
Catch crops 

Fences, gates, and general condition ol' holding .. 

Live stock 

House 

Sanitary conditions, etc 


Points 
„ 15 

1 5 

.. 20 
„ 10 
.. 10 


‘The motliod oF cultivation and condition of the' (*rops 
grown, rather than the kinds of crops grown, to lie cousidfMvO 
by the Judges. Crops Foi‘ wliicli premiums are awanlod need 
nob necessarily have rea(‘hod matin ity, and ])oints may be 
given for cultivation in progress, jirovided it is. in tlie opinion 
of the Judges, suni(*icntly advaneed to admit of its being 
judged. The Judges to (*onsidei* tin circumstauees of i^ach 
cultivation as v/cll ns the cultivation itsidf, including the 
implements used. 


‘ It should be oompcdeiit for the Judges to withhold any 
or all of the Prizes if the Holdings entei iul for com})etition are 
not considered of sulTicieiP merit. 


‘ Three montlis’ notice, at least, to bt^ given before judging 
commences, and tlio decision of the Judges in all cases to be 
final.’ 


It is now four years since the competition was put into 
operation, and tln^ largely increasing number of entries is 
suflicient guarantee of the popularity of the scheme among tlic 
small settlers. 

Witli regard to the benefits of the scheme, 1 think tliese 
are so far in excess of the money r(Mjniri*d to carry out 
the competition, that it is hoped that tlie Agricultural 
Society will see its way to keep to tliat pai t of the original 
plan, which provided for the competition licing held in every 
pariah every third year, necessitating judging four parislics 
during two consecutive years, and five parishes in tlie third 
year, so as to embrace tli thirteen agrienltural parishes dur- 
ing tlio cycle of three years. 

There is of course a great deal of very hard ‘ud laboriou.s 
w^ork to carry out the scheme pro}K*i ly ; nearly all the holdings 
are aitnatod in the mountains : many of them in [larishes suc‘h 
as Portland, St. Thomas, St. Andrew, St. Ann, and St. Kliza- 
betli, where they are situated on tlio tops of high bibs and are 
such that very few of the '» can be ridden to. After a month or 
five weeks of such work, there is little energy left in the 
Judges for some time afterwards. 

If the competition can be so arranged that the people can 
roly on its taking pfac® every third year, and the Instructors 
are able to hold up this as an induoement before them, I am 
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quite convinced that ^the present benefit of the competition 
would be nion^ than double with the same exponditui*e of 
money. Continuity, whieli seems so hard to obtain, is the key- 
stone of success in matters such as this. 

The great thing needed among our peasantry is stimulus 
to exertion. The Small holdings Competition has supplied 
this in a manner which far exceeds even tlie most sanguine 
hopes. The amount of work which is i)ut into a holding 
in the hoi)es of winning what after all can only be 
a very small prize, Avould astonish any one in this audience 
who has not actually seen it. Pruning and cleaning up 
of cultivations, grooming of stock, repairing of roads, 
walls and fences, tanks, and houses, Avhito washing, 
and i)ainting'‘ are what were expected; but when it is 
observed that new cultivations establislied from the time of 
the first competition, men buying and keeping cows, new tanks, 
new Avails, new gates, sanitary systems established where none 
wei*e before, stables erected, and even new houses built in 
order to try and win tliese prizes, it must be acknowledged 
that this scheme has taken a hold upon the peasantry and 
acted as a stimulant to them, the value of which can never b(^ 
over estimated. 

For the rtjcent (H)mi)etition in St. Ann, Mr. Arnett and 
myself calculated that there could not have been less than 
r£l,000 Avorth of labour put into the different lioldings com- 
peting. 

It is interesting to hoar the vieAVS of the competitors 
themselves. In tln^ beginning, the competitor Avas often met 
Avith Avho timidly asked for personal assui ance that the Govern- 
ment did not intend to take away their places ; others were 
afraid taxes avouUI be raised ; some thought that the shilling 
Avould have to be paid cA’^ery year as long as they live. Put noAv 
it is found that although the suspicions are not entirely killed, 
they become less and less each year, and tlie comments are 
assuming an entirely different tone. 

I have perhaps left the most beneficial aspect of the 
scheme to the last, and that is the unrivalled facilities it 
affords for practical instruction. It gives an Instructor an 
excuse for going into places, and insures him a Avelcome, which 
I thinly he Avould have looked for in vain for many long years, 
had it not been for the institution of this competition. The 
mere judging of the holding and awarding of the prizes are as 
nothing comjmi’ed Avith the patient ins2>ection and pointing 
out in a friendly spirit the possibilities for improving almost 
every department of that Avhich constitutes their home and 
home life. Prom this aspect alone, it is obvious that the 
sclieme is Avortli far more than the expenditure involved. 

In conclusion, it should be mentioned that this s(dieme 
breaks down the barrier of suspicion existing between the 
Govcrinnent and the i)ea.santry, and tliat the stimulus supplied 
by it is not by any means confined to the competitors, for the 
effects are often seen over whole districts. 



THE TIMBERS OP JAMAICA. 

In view ol the inerease in tiu* ]n*i(*es ot‘ iin[)oi'te(i InuilHa* 
during the past lew years, and, aceording to Uie gentual ()[)ini()ii, 
the deterioration of its (piality, the ipiestion as to tlio suita- 
bility of the woods obtainable li’oni the forests of Hritish (iiiiana 
and many of the West India !sLt,nds foi* general, as well as 
for fancy purposes, has reccntlv Ix'en brought forward. The 
islands of Dominica, Jamaica, a»id Trinitlad, and tlie colony of 
British Guiana liave had under <T»nsidcration the possibility of 
obtaining a good sup])ly of tiuiber of a I’oliable character fi*om 
their forests for local and for ox[)ort purposes. 

Certain classes of timber are exported from British Guiana 
and from Trinidad, but one of the difficulties has been tlu‘, lack 
of information as to the use to which tiieir woods an? tht' best 
suited. A paper on the timbers of .Iamai(*a, pr(‘pared by 
Mr. W. Harris, F.L.S., Superintomhmt of Hope? (hirdens, foi’ tin? 
West Indian Agricultural Conference givt's a, short descri[)tion 
of each of the principal f/imber trees ot tiiat island about which 
he was able to obtain reliable information. As many of tlu'se 
are distributed throughout the AV^ost India Islamls, this paper 
contains much of tlie information in r('si)e(‘t to the valm? of 
their difTorent Avoods tliat has continually been r(?(|uired. An 
article of this nature embodies a large amount of work and 
contains much information of a useful (?hara(*tc?r, and, thor<' 
fore, the following abstract,^ togi'ther with tin? lists of tlie 
chief Avoods under their ri'spective uses should prove of imme- 
diate interest : 

The woodlands of Jamaica are not confined to any i)articu- 
lar parts of the island, for in every ])ai ish forests occupy 
extensive areas. The estimated total of woodlands, by tiie 
Surveyor General, is 400,000 to 500,000 acres, exclusive' of 
scrublands — about one-sixth of the islaiul. 

In cleared districts the trees that usually meet tl)e eye are 
grown, or allowed to grow, for the fruit they i)roduce, for tlie 
shade they give, (<r for oinameut. W^hilst many of tlu‘ tribes 
found in the forests of the island, requiring certain climatic 
conditions for their successful growth, arc confined to comiiara- 
tively limited areas in a fcAV special districts, others appear to 
bo able to adapt themselves equally well in the various dis- 
tricts. There are, nevertheless, three fairly avoI I defined types 
of woodland, namely, the savannahs and hills near the coast 
Avith a rainfall of about 80 t© 50 inches per annum, the middle 
region and interior hills up to 3,500 feel altitude Avith u rainfall 
of from 70 to 90 inches per annum, and tlie highland riigion 
above 3,500 feet altitud<? with a rainfall of from 90 to 150 
inches or more. 

The value of native lumber, such as mahogany, cedar, 
mahoe, bully tree, etc., in the interior of the island is about 


* Owing to pressure for space in tliis number of the iDw/ In.diati /inflrfitt, 
the publication of the complete ai^-iele has been found to be impossible, n.mh 
therefore, it has been held over for a subse(iuent issue, [Ed. W. /. li.] 
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14.9. per 100 superficial feet for boards, and trees are valued at 
the rate of 1.9. per 100 fdot of the boards they are ostiniated to 
yield. To a wholesale buyer the prices would be soniewliat 
lower. The cost of felling tiiiibei* and haud-sawing lumber is 
generally as follows : - 

Boards ... £4 59. per 1,000 superficial feet. 

Scantlings ... „ „ „ „ 

and that of siditting shingles, from I89. to 209. per 1,000. 

To the above prices must be added the cost of removing 
the Innibcr from the saw-pit to the nearest cart road, and of 
cartage to tlie nearest railway station or port. 

The value of such lumber delivered at Kingston is now 
about £10 ])or 1,000 superficial feet, and of sliinglos, such as 
cedar or malioe, about 02,9. per 1,000 ; while tlie })rices of 
imported lumber may be taken as follows : — 

White pine, rough, £0 per 1,000 superficial feet. 
„ dre.ssed, £0 10s. „ „ „ 

Pit(di pine, rough, £0 IO.9. „ „ „ „ 

,, ,, , dressed, £10 ,, ,, ,, ,, 

Shitigles, dressed Cypress, 72.9. (kZ. per 1,000. 

It was estimated by Mr. K. D. M. Hooper, an officer of the 
Indian Fortvst Department who visited Jamaica in 188.)-() for 
the })nrposo of invi'sti gating tlie question of forest conservation, 
and by the Crown Siu veyor, that the total area of forests in 
Jamaica was 800,000 acres, but that this was being (deared at 
the rate of of 80,000 acres annually, principally by the cultiva- 
tors of ground provisions and, in a small way, by the ginger 
growers. Much of this cleared land has been allowed to grow 
up into bu.sh and a few soft-wooded and worthless trees have 
made tlieir appearance ; but it is estimated that such hinds, if 
loft undisturbed, would probably take 200 years before they 
could assume any semblan(!e in theii* growtli to the adjoining 
virgin woodlands of wdiich they are parts, and it may take 
twice tliat length of time before they are eomiJetely re-affor- 
e.sted by trees of the original species, for the growth of trees of 
hardwood is extremely slow. 

This clearing of the land naturally .suggests the need of 
planting up areas of good timber trees for the supply of the 
future, and in this connexion it might be mentioned that good 
timber sucli as West Indian cedar, might be grown to a useful 
size in thirty to tliirty-five years. 

For many years past, large numbers of seedling timber' 
trees have been distributed free fi'om the Public Gardens, but 
owing to the difficulty exi^erieneed in securing regular and 
reliable supplies of seeds it has boon found necessary to request 
that at least one year’s notice bo given, if a large supply of 
young timber trees of any particular variety is required. 
It also occasionally happens that certain kinds of trees cannot 
Jje supjrlied for several years on account of failure to ijrocure 
good seeds. Notable in this direction is the Juniper cedar, 
which only produces crops of good seeds at intervals of several 
years. 
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LIST OF WOODS SUITA liLL KOH CAIUXKT WORK. 
IjOcal Natac, lioianical N(thu\ 


HraziU^tto 

Bmul fruit 

IJrecadnut 

Oasliow 

(Jodar, Junipor 

Cedar, West Indian 

Coeoa-niit 

Dog- wood 

ICbony, or Cot'ciis Wood ... 
Fiddlo-wood 

Fustie 

(Jreenh(iai*t. or Break-axt^.. 

Gru-gi*u Palm 

Horse- wood 
Indian Tulip Tree ... 

Jack Fruit ,.. 

Tagum-vitaci 

liOeustTree 

liOgwood 

Mahoe, Blue or i\rountain ... 

Mahogany 

Mangrove, Black 

Mos(iuito-wood 

Naseberry 

Naseberry Bulh^t, or 

Ihdly Tree 

Pigeou-wood 
Prickly Yellow 
lte<l-bead Trei‘ 

Kosewood, or Toreli-wood... 

Saiiodilla 

Satin-wood . . 

Sea-side (irape 
Soap-berry 
Spanisli Kim 
Star Apple ... 

Sumach, Hog Doctor, etc. .. 
Tamarind 
Wild Orange 
Wild Tamarind 
Woman’s Tongue 
Yacca, Blue Mountain 
Yacca, St. Ann’s 
Yellow Candle-wood 
Yellow Sanders, etc. 

Yoke- wood, Mast* wood, etc. 
Zebm Wood, Satin-wood ... 
Zebra Wood, Mountain ... 


Pvlti)jihi)vu\ih LiniiiH'i, Benth. 

A rtora t'itux Linn. 

Ih’nnitinnii A I icdsl Sw. 

A /ntcfi i'tJ iiiiii Linn. 

J iniipci'u.'i lu rniiuliit nd, l^iiin. 

A-rld (niin'dtd, Linn. 

(■oens uciivrd. Linn. 

^^inridid lA'ifth rlnd^ Linn. 

Hrifd i'Jhi nils. DC'. 

Prhiid d(nnin(/('dsls, Inccp 
( 'hl()i‘(>j}h(n‘d h del (n‘l(( . (Jaudich. 
Sldd}ie(f jd ddnci'd.sis, I look. 

Ai'i'orntd l(( ldsidsp(fl/ld, Mnrl. 
PilhceoloUnnd. hil ijof i did, Ihmtli. 
Tld sp( si(f d( (( , Soland. 

A r(n< (I r ,dis id{i‘i/rifi)( id^ Linn. 

( f d.d ididfdi Linu. 

II {/dU‘dd( (f ( '(dirhd t'U ^ T/mn. 
Ildnddld.vf/lod cddi peril id Udid, 
Linn. 

Ilihisrd.^ (Id Ids, Sw. 

Sd’{( led id Md hd<j(dn\ Jac(|. 

A ri(‘endid dilidd. .laccp 

Mds</d ddi jd did ieedfir, 

Ivr. ct I I b. 

A ehrdH Stfpidd, I >inn. 

M ididsopx Sdh'rd.>’f/fd}i, Pierrc\ 
Diospifros leh’dsj)i ndd, Sw. 

Zd df/d)»'!/l ddi did rl id ie(dii>ie, Dt^ 
Adrdddflierd pdi'otiidd. Linn. 
Adiiji'is hdlsd duj et'd . Linn. 

M idiUsnps f'.u’isd, tbb. 

Zdulhdxifl d di jUtedhi^ V’^alil. 

(U)eedU>od iirijerd, l/inn. 

Sd id adds Sd pdiuirid, Linn. 

Cord id iierdseanfldddes, I LB. K. 

Phnji^dph uU d di Pd unto, Linn. 
PIiUH MelopliUd, Linn. 

Td did rinitds indie ' Linn. 
Pseithcekid. penld ph pllu, Griseb. 
Pifhecololnddh liliv'foluidi, Benth. 
Alhir.zut LebheL', Benth. 
Podoc(iri)ds Peban Pilgci. 
podncnrpds Purdicenue, Hook 

CfOAsia cdidi'i/iddid, ijiiUi. 

1\ r:di ddJ id ' iipitdfd, B. A II. 
Pdidlpd. lonijissidid, 

Zd diho.rijl iidi cdribcudun, Lam. 
JbAifjvnia fraijra es, Willd. 
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LIST OF WOODS SUITABLE FOR CARRIAGE AND (^ART WORK. 


Local Name, 


Botanical Name. Remarks. 


Bastard Cabbage 
i3ark, or Angelin 
Braziletto ... 

Calabash ... 
Casliaw 

Cedar, West liulian 
Dogwood 

Kiddle- wood 

Fustic 

Indian Tulip Tree 
Lance wood, Black 
Laueewood, VVliite 
Mahoe 

Naseberry Bully, 
or Bullet Tree 

IMmento ... 

Santa Maria 

Sapodilla .. 
Spanish Elm 


A ndira iner'tnis, II. B. & K. 
Pellophorum Lii inaeL 
Benth. 

Cresiwntui (hijete^ Linn. 
Prosoqns jidi flora, DC. 
Cedrela adorn tn, Linn. 
Pisc/idui Erythrina, 

Linn. . 

Petitia domin yensis, 

Jacq. 

C h lorop/io ra tine tor in , 
Gaudich. 

. Tliespesia populaea, 

Soland. 

Bom gea vir gala, B. A H. 


Spokes. 


For naves 
felloes. 
For felloes 

Navtis and 
wheels. 


and 


For shafts and 


Bocagea Inurifolia, 
B. & H. 

J[ibiscti.s elatus, Sw. 


poles. 

For shafts and 
poles. 

For felloes. 


Mimusops Sidey'o,cylon, 
Pierre. 

Ph > len ta of/ici t la U h , 
Lindl. 

Calophyllv/m Calaba, 
Jacq. 

Mimusops excisa, llrb. 
Cordia gerasca nlkoides, 

II.B. & K. 


For spokes. 

For tongues and 
shafts. 

For felloes. 

For spokes. 

For tongues 
and sliafts. 


LIHT OK WOODS SUITABI.E FOR COOPERlNCf WORK. 


Broad-leal 
("lammy Cherry 
Hog Plum 
Mango 

Sweet- wood, Loblolly 
Sweet- wood, Yellow 
Westindian Birch, or Mastic 
Wild Cassada 

LIST OF WOODS 


Cashaw 

Mango ... 

Park-nut 

West Indian Birch, or Mastic 
Yellow Candle -wood 


Termiaalia Inti folia, Sw. 

Coj'dia Collococca, Linn. 
Spoyidias lutea, Linn. 
Mangifmi indica, Linn. 
Nectandra Leucoxylon, B. & II. 
Nectandra antillana, Meissn. 
Bur sera gummifera, Unn. 
Ihirpinia occidentalis, G. Don. 

SUITABLE FOR FUEL. 

Acacia tortuosa, Willd. 
Prosopis julifl^oray DC. 
Mangifera indica, Linn. 

Acacut macracaniha, Hiinib. & 
Bonpl. 

Bur sera gummifera, Linn. 
Cassia emarginata, Linn. 
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I.IHT or \VOUi)S SUITA liLK 


1*0 U (iKM H \], IM 'K ro.^'IOS. 


(ln«i(i(‘ Avoik.) 


Local Na'oic. 


lyofon i( (i/, Xf/nu , 


Akoo 

Bastard Cedar 
Bitter Dan, Bitter Damson, 
Stavcnvood 
Bread-nut 
Broad- leaf 
Cedar, West Indian 
Clammy Cherry 
Cinep ... 

Guango 

Lignum Dorum 
Locust-berry, or lIog-i)eny 

Mahoe, Sea- side 

Mahogany 

Mammee Sa[)ota 
Mango 
Prune ... 

Uamoon 

Red, or Cherry Bull Tree, 
or (hilimenta 
Santa Maria ... 

.Shad -bark 

Silk-cotton, or Ceiba 
Soap- wood 
Spanish Elm 

Sumach, Hog Doctor, etc. . 
Sweet- wood, ijoblolly 
Sweet- wood, Yellow 
Wild Cassada 
Wild Tamarind 
Yacca, Blue Mountain . . 
Yacca, St. Ann’s 
Yoke- wood, Mast-W(M)d 


lUu/hia xapidd^ Kon. 

(hforiuom /nno ///o.so. 11, |>. K. 

Snnn mint (jhnn ft, DC. 

JL o>,i tno iH, A / irosli' H in , vSw. 

Tcroiniolut lotifoliit ^ S^v. 

(hdrvlo odoraht. Linn 
(Sordid (d)Uococr(t, Linn. 

Mrliciffctf hi)U(f(i, Tiinn. 

PdJuTohibi tun So niff n, Ihmth. 
Ocoh ft sUunincft, iMtv.. 

/Jf^'i'son inifi (‘rassifolift, II. B. A K,, 
V ir. jama ic(>n.si}<, Crl). A Neid. 
If if n .scu.s* t i I iaci ‘as, I a n n . 

Suufdcn iff ^fahat/nn I, .Iac(|. 

(Jaloca t'}iam ma mmositm , l*ieri*e. 
Manaifcra itidiva, I jinn. 

Pcunas ocvidfiila/ Is, Sw. 

Troph.is amerivamt, Linn. 

Id})holis aitjra, (b iseb. 
(^alopJiyliam (Utlaha, Jac(|. 

Pif h(’iolof)i urn Alexandria Crb , 
and varietie.s. 

Mrifuleiulron a aj'raeiaosiim^ DC. 
Clethra (in if alia, Sw. 

Cordia //('/'(/.sY7/a///on/r.s','ir.B. A K. 
Ixhiis iMvtopiam^ rjinii. 

Nevlandra Li avo.yifhm, B. A If 
Necla ndra a ntil/ana, Meissn. 
Tarpiiiia oee/idf ulfdis, (k Don. 
Pifh ecof ofn a.m Ji Ur ifoU am, 1 ien t ) i . 
Podtuiirp^'s f^i'hnnii. IMlgm* 
Podoea epas J*ardiea /at , Hook. 
(Uitalpa lonffissit/ia, Sini.^. 


LIST OF WOODS SUITAULF FOK OFNFUAL FLTtFOSES. 
(Exposed situations.) 


Bastard Cabbage Bark, or 

Angelin 

Blind-eye, or Yucco 
Blood- wood, or Iron-wooa 
Boxwood, or Eiddle-wf)od 
Brazilotto 

Bullet, or Bully Tree, Moun- 
tain 
Cashew 
Cashew 


.Atalira i/a t'mis, II.B. A K. 
Sapium> ra aeativm, (b iseb. 

La p‘af'ra I laemaf oxyloa . (J. Don. 
Vitex andn-nsa, Sw. 

Pcltoplayram Lviivaei, Benth. 

Dipholis mania /la , Cbistdj. 

Prosa pis j ali flora , DC . 
Anacardium occidcutale, Linn. 
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l.IST OF WOODS SUITABLE FOR GENERAL PURPOSES.- (ConcitedctZ.) 
(Exposed situations.) 

Local Name, Botanical Nayne. 


Cedar, Juniper 
Cedar, AVest Indian 
Cro-ero 
Cronianty 
Kiddle-wood 

Creenlieart, or Broak-axe... 
C5 utter- wood 
Horse- wood 


Mammec Apple 
Mannnec Sapota 
Mangrov'e, lied 
Mosquito Wood 

Naseberry Bullet, or Bully 
Tree 

Nickel, or Bead Tree 

Pimento 

Prune 

lled-bead Tree 
Red, oi* Clierry Bully Tree, 
or Cali men ta ... 

Rose- wood 

RoHe-W(3od, oi* Toreli-wood 
Santa Maria ... 

Sapodilla 

Shad-bark 

Slug- wood 

Star Apple ... 


Wild Juniper 

Yaeea, St. Ann’s 

Yellow Sanders, etc. 
Yoke-wood, Mast- wood, etc. 
Zebra Wood, Mountain ... 


Jvniperiis bermudiana, Linn. 
Cedrela odornUi,^ Linn. 

Tecoma Brittonii, Urb. 

Ratoiiia apetala, Griseb. 

Pet ilia domingenaia^ Jaeq. 

Stoanen juinaicensis, Hook. 

Sir cm peliOfM is arhm^ea , U rb. 
Pithvcolohium latifoliiim^ Benth. 
Ilex ohrordata, 8w. 

Mammea ammeana, Linn. 
Caloiutrpuin ^nammosu'tn, Pierre. 
Bhiziq^hora Mangle, Linn. 
Mosffuitoxglum janiaicensc, Kr. 
et Urb. 

Mimusops Sideroxy! 0)1 , Pierre. 
Ormosia nionosperma, Urb. 
Pimenta officinalis, Lindl. 

Prienns occidrnifdis, Sw. 
Adenanthera pav(niina, Linn. 

Dipholis nig^^a, Gi'iseb. 

Dry petes ilicifidia, Kr. et Urb. 

A my r is halsamifer^a, Linn, 
Calopliyllnm Calaba, Jac(i. 
Mimnsops excisa, Urb. 
Pithfeotohium Alexandri, Urb. 
and vai'ieties. 

Beilsehmiedm pendxda, Hemsl. 
Chrysopliyllnm Cainito^ Linn, 
Tetroeh idim > l ri drrii 'ei lixini, Poej ) j ), 
A. Kndl. var. integrifolima, 
Muell. Arg. 

Lyonia jama ieensis, D. Don. 

and L. octandra, Griseb. 
Podoearpus Pardieana, Hook. 
Terminalia capiiata, B. & H. 
Catalpa longissima, Sims. 

Eugenia Jragrans, Willd. 


LIST OF WOODS SUITABLE FOR HOUSEWORK AND FURNITURE. 


Almond, Tropical ... 
Breadfruit ... 

Bread nut 
Cedar, Juniper 
Cedar, West Indian 
Coeoa-nut 
Fiddle- wood 

Fustic 

Hog Gum 

ludiau Tulip Tree ... 


Terminalia Catappa, Linn. 
Artocarpus incisa, Linn. 
Brosimum Alicaatrum, Sw. 
Jxmiperus bermudiana, Linn. 
Cedrela odorata, Linn. 

Cocos nxuyifera, Linn. 

Petitia domingensis, Jacq. 
Chlorophora tinctoria, Gaudich. 
Symphonia globulifera, Linn. 
Theapasia popuLnea^ Solaud. 
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LIST OF WOODS SUITABLK FOR HOIJSFWOUK AND FURNITURE. 

{Concluded,) 


Local Name, 


Botanical Name. 


Jack Fruit ... 

Locust Tree ... 

Mahoe, Blue or Mountain 
Mahogany 
Mamniee Sapota 
Mangrove, White ... 
Mosquito-wood 

Naseberry 

Naseberry Bullet, or 
Bully Tree 
Nickel, or Bead Tree 
Prickly Yellow 
Bed-bead Tree 
Bed, or Cherry Bully Tree, 
or Galiinenta 
Santa Maria 
Satin-wood 

Sumach, Hog Doctor, et<;.... 
Sweet- wood, Timber 
Tamarind 
Wild Orange 
Wild Tamarind 
Woman’s Tongue 
Yacca, Blue Mountain 
Yacca, St, Aim’s 
Yoke-wood, Mast- wood, etc. 
Zebra- wood, Satin-wood ... 


Ai'tocariniH integHfolia, Linn. 
Ilymenaea (Joarharil^ Linn. 
Ilibisctf.s elfttus, Sw. 

Swietenia Afahagoni, Jaccp 
Calo xtrpaiii mammoHum, Pierre. 
Lag ancularia race mom, Gaertn. 
MttHquUoxglxun jahiaicoise, 

Kr. et Urb. 

Achras Sapota, Linn. 

AfiniuHop.H Sideroxglon, Pierre. 
Ocmotiia. inonosperma, Urb. 
Zanilioxglam mar tinic ease, DC. 
Adenantlicra pavonina, Linn. 

DipholiH xiigra, Griseb. 
Calophyllirm Calaba, Jacq. 
Zanthoxylam Jlavtim, Vahl. 

Rhus Mctopium, Linn. 

Nectandra exallata, Griseb. 
TamarinduH hidica, Linn. 
Emnbeckm peniaphylla, Griseb. 
Pithccolobium jilic ifoli um, Bentli . 
Albizzia Lebbek^ Benth. 
PodocarpuH Urbanii, Pilger. 
Podocarpus Pardieana, Hook. 
Caialjxt longissima, Sims. 
Zanthoxylum caribaemn, Lam. 


LIST OP WOODS SUITABLE FOR MILL WORK. 


Blood- wood 

Cog wood, or Greenheart 
Dogwood 

Greenheart, or Break-axe 
Lignum- vitae 
Locust Tree ... 

Santa Maria ... 

W Oman’s Tongue . . . 


Laplacea Ilaemaloxylon, G. Don. 
Zizyphiis chloroxylon, Oliv. 
Piacidia Kr yihrina, Linn. 
Sloanea Jamairensis, Hook. 
Giiaiaxxim offwinale, Linn. 
FTymetiaca Courharil, Linn. 
Calophyllum Cidaba, Facq. 
Albizzia Lvbbek, Bentli. 


LIST OF WOODS SUITABIiK FOR PILES. 


Bastard Cabbage Bark, or 
Angelin 

Blind-eye or Yucco... 
Button- wood 
Cocoa-nut 
Dogwood 
Fiddle- wood 


Andira inermis, H. B. (fc K. 
Sapium cuneatum, Griseb. 
ConocarpuH erecta, Linn. 
Cocos micifera, Lin^i. 
Fiscidia Erythrina, Linn. 
Fetitia dommgensis^ Jacq. 
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LIST OP WOODS SUITABLE FOR PILES. — {Concluded,) 


Local Name. 

M a mi nee Apple 
Mangrove, Black 
Mangrove, Red 
Nickel, or Bead Tree 
Prune ... 

White-wood 


Botanical Name. 

Mammea. aniericana, Linn. 
Avicennia nitida, Jacq. 
RhhojyJwra Mangle, Linn. 
Orniosia onmiosperrna, Urb. 
PmmuH occidental iti, Sw. 
Tccoma lvuco,r.yhm. Mart. 


T.IST OF WOODS SUITABLE FOR POSTS. 


Blood- wood, or Iron-wood 

Button- wood 

Cashaw 

Cedar, Juniper 

Horse- wood ... ... 

Logwood 

Maiden Plum 
Maiden Plum 
Mammee Apple 
Mangrove. Black 
Mangrove, Red 
Pigeon -wood 
Spanish Elm 

Torch-wood or Flambeau 
White- wood 
Wild Juniper 

Y ellow Candle -wood 


Laplacea Haemato.cylon, G, Don. 
Conocarpua ercctiiH, Linn. 
Prosopis julijloy*(i, DC. 

Juni'periis herrnudiayia, Linn. 
Pilhecolobium latifolinm, Bentli. 
Haematox ylon can ipech ianum , 

Linn. 

Co mocladia it i f egr ifoli o, J act j . 
Comocladia velutina, Britton. 
Manimea americana, Linn. 
Avicenyiia yiilida, Jaccj. 
Rlihophora Mangle, Linn. 
Diospyroe teiraHperma, Sw. 
Cordia gmtscanf h aides, H.B. iV;K. 
Tccoma stans, Juss. 

Tecoma leucoxylon. Mart. 

Lyonia jaynaicensis, 1 ). Don. and 
Ij. ocfayuh'a, Griseb. 

Cassia einayghiata, Linn. 


LIST OP WOODS SUITABLE FOR RAILWAY SLEEPERS. 


Blind-eye, or Y ucco 

Braziletto 

Cashaw 

Dogwood 

Fiddle-wood 

Mahoe, Blue or Mountain 

Sapodilla 

Shad Bark ... 


Sapiuyn cuyieatyitn, Griseb. 
Pcltophoruyyi Liyuiaei, Benth. 
Prosojns Julifloy'a, DC. 

Piscidia JSryth'cina, Linn. 

Pctitia doyniyigensis, Jacq. 
Hibiscus elatvis, Sw. 

Mimusops excisa, Urb. 
Pithecolohium A lexandri, var. 
Txoyayium, Urb. 


IJST OP WOODS SUITABLE FOR SHINOLES. 


Alligator- wood 
Broad-leaf ... 

Bullet, or Bully Tree, 
Mountain 

Cedar, West Indian 
Hog Gum 


Guay^ea tirichilioides, Linn. 
Tey^minalia latifolia, Sw. 

Dipholis montayia, Griseb. 
Cedrela odorata, Linn. 
Symphonia globuliferui Linn. 



LIST OP WOODS SUITABLE POB ( Concluded.) 


Local Name. Boliudcal Name. 


Lignum Dorum 

Malioe, Blue or Mountain... 
Red, or Cherry Bully Ti ce, 
or Galimeuta ... 

Santa Maria 

Silk-cotton, or Ceiba 

Soap- wood 

Sweet- wood. Yellow 
Sweet- wood, Timber 
Yellow Sanders, etc. 


Ocotra staminea , Mez. 
lltbiHeus elaf iis, Sw. 

DipJiolis nifjra. Grisob. 
Calopliylhun Calaha^ Jac(i. 

Nrioit 'iidroii aiifracftf,osutn^ DC. 
Cleth/Hi tinifolin, Sw. 

Ncctaadra antiUana, Meissn. 
Neelandra e.raltata, Cri.scb. 
Terminalia capiiata, B. tV: II. 


LIST OP WOODS SUITABLE FOR TURNERY. 


Blood-wood, or Iron-wood 

Calabash 

Cocoa-nut Palm 
Dog- wood 

Ebony or Coccus- wood 
Greonheart or Break -axe 
Gru-gru Palm 
Indian Tulip Tree ... 

Jack Fruit 
Lance wood. Black ... 
Lancewood, White... 
Lignum-vitae 
Locust Tree ... 

Maiden Plum 
Maiden Plum 
Mountain Guava 
Nasberry Bullet, or Bully 
Tree 
Sapodilla 

Star Apple 

Tamarind 


Layhicea ITaoaato.ri/loti^ G. Dun. 
CreHeoiiia Ciijete, Linn. 

Cocos* iiueiferd, Ijinn. 

Piscidia KrytlivLiia, Linn. 

Byra Eheti'an^ DC. 

Sloanca Jamaicensis^ I look. 
Acrocoynia laaioHjialhit^ Mart. 
Thespesia populnea, Soland. 
Art(tcarpuH inLyri folia, Linn. 
Bocatjea virgata, B. & 11. 
Bocagea la uri folia, B. A 11. 
(juaiaciim o,lJicbiale, Linn. 
Ilgmenaea Conrharil, Linn. 
Comocladia integrifolia, J acq. 
Cotnocladia veUitina, Britton. 
Psidviim moyitamum, Sw. 

MimxiHop>i Sideroxylum, Pierre. 
MimasopH excisa. Urb. 
ChvgifophyUaoi Cainito, Linn. 
Tamarhidus bidica, Linn. 
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AGRICULTURAL EDUCATION. 


AGRICULTURAL AND SCIENTIFIC TEACHING 
IN THE SECONDARY SCHOOLS OP JAMAICA. 

BY THE REV. CANON SIMMS, M.A., 

Principal of the Jamaica College. 

By agreement with the other members of the Educational 
Section of the Jamaica members of the Conference, my task 
has been reduced to communicating what tliere is to be said 
upon the agricultural and scientific teaching in the secondary 
schools of Jamaica. I think the Conference has reacJied tlie 
stage at which it is not necessary to lay down and argue out 
general principles : it has^ been done by many of us, anti at 
some length and with some reiteration by myself, at previous 
Conferences, The question now is, — what we are actually doing? 

A plan for agricultural teacliing in all its branches, 
including that in secondary schools, had been drawn up, and 
the Univer.-ity of Cambridge had been induced, mainly by the 
Education Board of Barbados, to introduce an agricul- 
tural section into its local examinations. These examinations 
hold a very important place in our Jamaica system of 
secondary education ; and, in taking some share in persuading 
the University to adopt the section, I hoped to introduce 
agriculture into our secondary schools as a subject for the 
boys it concerned, side by side with the other subjects for boys 
who were not taking agriculture. 

With the departure of Dr. Watts from Jamaica and the 
formation of the Board of Agriculture, a considerable change 
came over our plans. The secondary school work of the 
Lecturer in Agricultural Science was stopped ; the Cambridge 
syllabus was disapproved of, so that the schools could get no 
help from the Agricultural Department in preparing boys for 
it ; and my own share in directing the matter as a member of 
the Experiment Station Committee ceased with the abolition 
of that committee. The plan of higher agricultural instruction 
at the laboratory, as originally arranged and worked, elimina- 
ted all the parts of the previous scheme which bore upon 
secondary schools. 

The result is, that there is at present no direct agricultural 
teaching in our secondary schools in the island — Potsdam, 
Wolmer’s, and the Jamaica College have now competent 
Science Masters. We have all established laboratories, and the 
Jamaica College is enabled by proximity, Government consent, 
and the . co-operation of the Island Chemist and his staff, to 
make use of the Government laboratory. 

In addition, the Government secondary school at Montego 
Bay, which is controlled by the Board of Education, has 
appointed as its second Head-master a gentleman chosen for 
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his competence in science, and is inakinc: science its chief 
subject. There is thus a solid adv^ance in the teaching of 
science in the island, and boys will leave oni* schools increavS- 
iiigly competent to benolit by the technical agricultural 
education which is being given by the statts of the chemical 
and agricultural departments at the Government laboratory 
and Hope (hardens. 


A plan has recently been drawn up hy the Hoard of 
Agriculture for alh^wiiig boys from the secondary schools to 
join some of the classes consid' v(»d to be the ones lit for 

i^hom at the Government labora to :*y ; hut distance practically 

prevents any school except tlie Jamaica College from sending 
boys to it, and in our case no paremt has yet expressed a wish 
for his son to take the course ; so that the scheme at present 
remains a scheme only ready for use when reciuircd. The 
Head-master of the Montego Hay School has formulated 
a scheme of agricultural teacJiing in that school, which 
is to be introduced there, and wliich will, T hope, form 
the subject of a paper at some future con terence. The other 
schools are unable, with the means at pr»^*sont at their disposal, 
to give direct agricultural teaching in the schools. The 
Jamaica (k)llege admits the students and some of the oliicials 
of the Agricultural Chemist’s Depaitmont as residents; but 
their connexion with us is simply the residentiary one. The 
Chemist has nothing to do with their dis(‘ipline out of teaching 
liours, and the college lias nothing to do with their teaching. 

I should like to se(‘, more direct agricultural work being 
done in the seeondai y schools than seems to me possible on oiu- 
Diesent lines ; but the Montego Hay experiment may indicate 
methods which can be used. At least, the teaching in iiractical 
chemistry and physics is in the Jainaica scliools in a very 
different position to what it was at the .“"J; 

Conference ; and they are sendniK out ^loys fit to take then 
nart in the work. One old boy from my school, who received 
his scientific training at the Government laboratory, is now 
Lecturer in Agricultural Science a the 
Kboratorv two others, one trained at the txovernmont 
lawS and the other in England, have been in succession 
Science Masters at Wolracr’s school, and one who went to 
Guelph has also taken part in the agricultural teaching at the 
Government Laboratory. 

The difficulty in getting parents to give their sons training 

and as it goes the ,, in the -'econdary schools .and the 

begin. The scientific teachm^^^^^^ 

appliances for it are enoim ^ to take up tho 

A few boys at of Agriculture and the Island 

teaching given under the Board ot Agne n^exion of 

t^Tfondr:f scK »crgViculLal teaching begins 

and ends. 
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AGRICULTURAL EDUCATION AT BARBADOS. 

BY HIS LORDSHIP THE BISHOP OP BARBADOS AND THE WINDWARD 

ISLANDS. 

Objection is sometimes made against Conferences on the 
ground that no practical good can result. The members have 
no vote and are therefore unable to put into practical shape 
any conclusions which may be arrived at. 

Such objectors overlook the stimulus which intercourse 
with those who have the same end in view gives when they 
meet with one another. They comimre notes and state the 
difticultios which they individually have met with, and may also 
be able to show how best such difficulties can be overcome. 
At any rate 1 shall deem my attendance at this Conference to 
have been of beneiit if I can learn from others interested in 
educational work as I am myself, in what way we in Barbados 
might have done better than we have in furthering the work 
of the Imperial Department of Agriculture. 

SE(JONDARY SCHOOLS. 

For several years before I knew the colony of Barbados, 
a science class had been formed in connexion with Harrison 
College. The teaching, however, was mainly in the hands of 
one man, the Professor of Chemistry, and was almost 
entirely confined to chemistry. When the Imperial Depart- 
ment of Agriculture was commenced, the number of subjects 
taught in the science class was increased considerably, a Lecturer 
in Agricultural Science was provided, and in addition, exhibi- 
tions for competition were offered, varying in value from £15 
to £26 a year. 

The object in view was to give young men an education 
which would fit them to earn their livelihood by cultivation of 
the soil if they so determined, and so to discipline and train 
them mentally that they should come to their work with the 
sharpened intelligence and aptitude which a wide and sound 
education only could give. It was reasonably thought and 
hoped, that boys, who had passed through the science class, 
then specialized in agriculture, would use their knowledge in 
connexion with agriculture some way ; and this hope has been 
to a great extent realized. I have not the exact figures to 
hand, but since the scheme was started, at least half a score 
boys have held exhibitions and have passed through the 
science and agricultural classes. They have been awarded cer- 
tificates of competence, and at least 50 per cent, of the young 
men so trained are now engaged directly in agricultural work, 
and the remainder in work more or less in touch with it. 

The benefit, however, has not been only direct in enabling 
boys to continue their education, in taking to the cultivation 
of the soils young men of disciplined mind, who have been 
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instructed generally and teehnically so tliat they would the 
better be able to recognize and utilize to the host advantage 
facts connected with their work; but tl.e indirect henelits 
have been great also. One may not he ahle to tabulate and 
put them down in flgure.s, but nobody can doubt but that 
a niRQ with such training would be able to do liis work better 
thxin ono AVithout. .A. conipftrfitive outsidiu* t*fin porceiv’^e 
a marked difference in theattitu<leot Jiiind toAvards agricultural 
matters from Avliat existed a few years ago. 

I remember speaking to a planter, when the work of the 
Department was beginning, and he said : ‘ They seoni to think 

we poor beggars cannot grow sugar. Why, it was grown here 
before any of them or those who sent them wi*re boi’ii’, and 
yet, I know that that man has availed himself in <lilYerent 
Avays of instruction gi\^en by the Department with respe(*t 
to the working of his estate. KnoAA^ledge percolates doAvuAvards, 
and it may be some time before it touches the lowest grade 
of workers ; but it is thought that the commencement Avas 
rightly made at the to]). 

In arranging for (exhibitions and scientilic instructors at 
Harrison College, tlio Imperial Department has accomplished . 
useful Avork, and it is Avith the greatest regret that the Kducation 
Board received the announcement, that owing to the curtail- 
ment ('»f the Imperial grant it Avonld not be possible to nominate 
exhibitioners in the future. Therefore, our colony would be 
acting in a sliortsigbted Avay, and detrimental to its best inter- 
ests, if they allow the scientific teaching noAV given, or the 
assistance now given to cxliibitionors, to fall through. 

The Goverumoiit have granted £1,000 and given a suitable 
house for the residence of the Harrison College Masters, so that 
their ro(mis may be turned into AA’^c^rk rooms for the teaching of 
science. The Board of Governors have arranged that every 
boy who enters the colleger for the future shall receive teaching 
in physics, botany, and chemistry (both |)ractical and theoreti- 
cal), as part of his ordinary school education : and that these 
subjects should not be.* confined, as now, to certain forms. The 
idea Avas, that the boys Avho had this grounding in tlm early 
days of their school life Avould be better able to speclalizii in 
after days, and would receive an all round education, which 
Avould benefit them more than a mere technical training. 

ELEMENTARY SCHOOLS. 

The attempt to extend the kiioAvlodge of agriculture was 
not only made at the top, but the Department ot Agriculture 
began instructing the teachers of elementary schools. A man 
cannot teach what he does not knoAv. We have no training 
college for our teachers, and most of them know very little 
about plants or their cui'^uro. Arrangcitnents Avere thereforci 
made in 1900, that lectures should be given to the male teachers 
of elementary schools Avho cared to attend thorn. Decturcs 
were given at Harrison College, instruction in the planting and 
management of plants was provided at Codrington House by 
the Agricultural Superiutundent. In lOOI, as it was diflicult 
for all teachers to attend lectures in town, four centres Avoro 
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formed and teachers of both sexes were allowed to attend. 
After the series of lectures had been completed an examination 
was held, and certificates of competency as well as book prizes 
were given to those who passed. In other ways, too, the 
Agricultural Department assisted by giving small grants for 
gardening tools for school gardens ; by gifts of flower pots, 
boxes, etc., in which plants could be grown where it was not 
possible to secure sites for school gardens; Tropical Readers 
were presented to schools, etc., and the Education Board 
arranged that those should be the text-books on which the 
Inspector should base his examination. 

It is obvious that a considerable improvement in the 
agricultural education of the children has been brought about. 
The children in our schools, have most retentive memories, but 
their powers of observation are generally wanting. In many 
of the schools which I examined, they seemed not able to 
recognize the* leaves of the most common plants, and they 
knew almost nothing of the manufacture of sugar, or as to how 
plants grow, etc. Now the conditions have changed, for in 
most schools there is an atmosphere of agriculture emanating 
from the Agricultural Department. It has touched planter, 
and teacher, and scholar, and now' children grow plants at home 
and take an interest in the small garden plots around their 
homes. 

The interest that the school children take in their plots 
is shown at the Agricultural Show held under the auspices of 
the Imperial Department at different places in the island. 
Provision is always made for the exhibition of plants and fruit 
grown by the children tliemselves (certified so by the clergy- 
man of the parish and the teacher of their school). Last year 
no less than fifty-two prizes were allotted to the exhibits sent 
in by the children of the neighbourhood. 

We have 166 elementary schools in the colony, and last 
year scholars were presented for examination by His Majesty’s 
Inspector from forty-four schools. Eighteen schools had garden 
plots in cultivation. 

These figures appear to be most satisfactory and hopeful, 
especially when circumstances which do not appear on the 
surface are taken into consideration. 

Only a few of the teachers are acquainted with the 
principles of agriculture, and few of the parents care little 
about it. It is therefore impossible to change the feeling of 
the community in a year or so, and even now, in some cases, 
parents object to their children being employed in cultivating 
school plots for which they receive no immediate wage. 

There is no waste land in Barbados. Every foot of land is 
cultivated and eagerly sought after, and in many cases it is 
not possible to secure land enough near a school for the 
purposes of a school garden, or even for a play-ground. 

Then, further, the grant from the Government for elemen- 
tary schools is fixed. A few years ago, the average number of 
passes on examination for the three R’s was very small. 
Efforts were made to remedy this, with the result that standard 
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passes on the average attendance liave greatly increased. The* 
grant was fixed when the passes wore very low, and now tlie 
percentage of passes has been raised the* giant is the same. 
Last year it was not sufficent to pay for all th(^ passes whwh 
were made, and in consequence, the earnings {'or passes as well 
as the stipends of teachers had to be lowei*e<l jrro rccl<t. The 
schools are thus paying for increased oniciency, and one can 
understand the reluctance of teachers to take up extra subjects 
and thus lessen their already small stij^ends. Since the fixing 
of the grant, agriculture and drawing have been added to the 
subjects required by the code, Icit no increase of grant has 
been made. It pays the teachers bettor to devote their energies 
to the three R’s with the consequent neglect, or comparative 
neglect, of extras. 

We have a compulsory attendance Act on the Statne-book, 
but it is not practicable to enforce it, mainly on account of 
want of funds to pay attendance ollicers. attendance of 

children is therefore vei^y irregular and nnsatisfactoi*y. Tln^ 
Agricultural Department has had many diniculties to contmul 
with in Barbados, but in spite of all drawbacks, progress has 
been made, and as knowledge of, ano interest in, agri(*ultnro 
are of vital importance, it will mean a considerable s('t back, if 
by the withdrawal of the grant or from any other (iause, the 
help given to agriculture cannot be continued. 
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AGRICULTURAL EDUCATION IN SECONDARY 
SCHOOLS AT BARBADOS. 

HY TITK REV. 11. A. DALTON, D.D., 

Head-master of Harrison College, Barbados. 

It is a source of gi'oat regret to mo that the exigencies of 
my work liere liave com])ellcd me to decline tlie invitation, 
with which I was honoured, to be a representative of tlie 
colony of Barbados at the Agricultural Conference. T hope, 
however, I may be allowed to reach the ear of the (conference 
when it is dealing with educational subjects. 

As I liave come, since my arrival in Barbados, to learn 
something of the circumstances of the colony and of its 
educational needs and opportunities, nothing has struck me 
more than the value of the work which the Imperial Depart- 
ment of Agriculture has tlone for Barbados and for other 
islands tlirough Harrison College. As this, owing to the 
diminution a7id prospective Avithdrawal of the Imperial Grant 
is a critical time, it may be well to place on record my sense of 
the groat loss which would be caused, not merely to the college, 
but to tlie islands, if tliis work were to be given up, or even to 
be hindercid in the extensions of which it is capable. 

Harrison College is intimately connected wdth the Depart- 
ment of Science of the Government of Barbados. The 
laboratories of the Department are in the buildings of the 
college, and the scientific teaching of the boys is conducted by 
the ollicials of the department. In connexion Avith this, there 
has been formed under my predecessor an agricultural science 
class within the school, the lecturer for Avhich is supplied by 
the Imperial Department of Agriculture. A considerable 
number of the boys in this class have been enabled to come to 
the college, or to complete their education in it, by means of 
exhibitions given by that Department. These exhibitions 
have been given partly to boys (preferably sons of planters or 
managers of plantations) in Barbados, and partly to boys 
Avhose earlier education has been obtained in the secondary 
schools of the Windward and Leeward Islands. The intention 
is to train boys to engage themselves in the agricultural 
opeiations of the West India Islands. No absolute guarantee 
can bo enforced that a boy will do this. But the intention 
has boon fulfilled to a considerable extent. Of ten Barbados 
exhibitioners who, having been elected in or since 1900, have 
left the scliool, five are engaged in plantation work ; one is 
intending to take it up on a favourable opportunity ; one is 
employed at the Government laboratory ; one is a Druggist’s 
assistant ; the ijresent employment of one is unknown ; and one 
only is known to bo engaged on work which is neither 
agricultural nor directly scientific. Of four exhibitioners from 
other islands, one is a teacher of science in St. Mary’s College, 
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IS employed in the Govornment laboratory at 
Antigna the other two are in Anti^un and St. laicia rosnoct- 
ively, but their employment is unknown to mo. I 

Boys in this class go throuRh a syst.miatie course, at the 
close of which a diploma is obtained, in chemist! v, physics, 

pnn««ln!?f^’ especial reference to the reciuirements of 

cane pl^antation, suKar mamifacture. and cotton pl.-intinfr. Boys 
are not allowed to 301,1 the class until they are fifteen o. sixteen, 
and have gone through the lower and middle forms of the 
school (or a simi ar course elsewhere), and while they arc in 
the class, they still have full teaching in mathematics, Knglish, 
and a modern language. 

I have gone into so much detail in order to hhow that 
wo attenipt to solve in tlio best wsiy the probimn how to give 
to a boy the technical and spoehil instruction which will enable 
Inm to earn his living when he loaves school, and at the same 
time to secure some measui'e of tliat gem'i’.aJ k!iowl('dgo, .and, 
which is more iniportfint, of that mdtivation of faculty, without 
^vliicJi toclinicfi'l instrnction is of little use. It is not iif'cessnry, 
to a Conference of agriculturists, to flwoll upon the iinportfinco 
of scientific knowledge in agriculture ; but it umy bo woi-tb 
while to point out how greatly it is to the advantage of the 
colonies concerned that their agriculturists sliould ho uuui who 
hiive in tlioir boyhood received the best goiu>ral odiu*}ition 
which can be given in the islands. In C()louios wliicli (h“}>(u\d for 
their prosperity upon agriculture, and in wliicli most of tlu^ 
inoinbers of tlie ruling classes aro themselves ongaged in it, the 
importance of this consideration is obvious. And to this tuivl, 
I regard the Agricultural Dcpartitient of Science at Harrison 
College as of very gi eat value. 


Any weakening of this work from loss of funds would be 
the more to be deplorc<l at the present time, because, owing to 
the liberality of the Barbados Government, we aro now making 
a very important extension of tln^ general scientific work of tlie 
school. In future, every boy in the school, in tlio lower and 
middle forms, will go through a regular course of physics, 
botanical biology, and chemistry, as a jiart of his general 
education. This has an important bearing upon the subjei^ts 
which interest the Conference, because boys avIio in rnturo 
years join the agricultural science class will come to it with 
a groundwork of scientific kuowlctlgo and will be able to 
make further and more rapid progress in tlnnr teidinical 
subjects ; and because tlie general diffusion of elementary 
acquaintance with natural science, and the i interest in the 
world they live in, which will be thus iiispnod, will, it is 
hoped, attract a larger number '^f boys to the technical 
class than can now be expected, wlimi a beginner in agricul- 
tural science has usually to be a beginner in all thbigs. 


In conclusion, I wi nld say that the success and oven the 
continuance of the work done here depend in \<jvy largo 
measure, not only on the maintenance of an adequate teach- 
ing staff, but also on the maintenance of the exhibitions. The 
exhibitioners, carefully selected from this or other schools, in 
Barbados or elsewhere, are the boys to whom wo look to keeji 
up the intellectual standard of the class, They are the boys 
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whoso circumstances give them the greatest possible stimulus 
to iniinstry. And if it be carefully kept in view tliat the 
purpose of the exhibitions is to produce educated and intelli- 
gent planters, or teacher.s and investigatcu's in agricultural 
science, it is through the exhibitioners far more than through 
others that we may look to the attainment of the objects 
towards which the Imperial department of Agriculture has 
worked. 

If the reduction or withdrawal of Imperial aid is to throw 
the colonies ba(^k upon local olTort for the maintenance of this 
work, it is eai*nestly to bo hoped tliat local elTort, even 
though it may involve temporary and apparent self-sacrifi(*e, 
will not be wanting. 


SOME PROBLEMS OP AGRICULTURAL 
EDUCATION AT JAMAICA. 

BY Tim noN. n. ii. (xjusins, m.a. (Oxon.), f.i.c., 

Government Analytical and Agricultural Chemist. Jamaica. 

Considering the fact that it is only a little more than ten 
years since any general interest in the jiroblems of adapting 
the educational systems of a country to the needs of the agri- 
cultural community has been shown by the English-speaking 
nations, it is not surprising that Jamaica should only recently 
have become alive to the practical bearings of this matter. 

Whereas the United Kingdom and America are large manu- 
facturing countries with populous centres of industrial activity, 
Jamaica has no industries other than those of an agricultural 
nature, and the problems of education should therefore bt^ 
simpler, and the adaptation of our educational systems to the 
needs of the country be more easy of attainment than in the 
larger Anglo-Saxon communities with their complex industrial 
interests. 

No one who lias had any practical experience of the work- 
ing of a system of agricultural education in any country would 
be able to deny that there are very great dillicultics to be 
overcome, and the experience of the last five years in Jamaica 
has indicated that there are serious obstacles to progress which 
can only be surmounted by i>ersistent and strenuous efforts. 

To a stranger who came to this island impressed with the 
obvious fact that Jamaica is an agricultural country and its 
prosperity dependent upon the soil alone, it might api)ear certain 
that any system of education calculated to serve the agri- 
cultural interests of the country would.be hailed with delight 
and find the warmest welcome from a grateful people. He 
would find, however, when putting his faith to the test of 
a practical trial, that much of the enthusiasm about agriculture 
and the advantages of agricultural education which finds vent 
in various writings and speeches is mere talk, and that the 
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Jamaican is an agricultm-ist from necc.Mty and not from 
enthusiasm. The natural tendency of the Ma i.-d forces at work 
1^3 that of eueouraging the parasite upon Imsbandry rather than 
the liusbaiidiiiau liinisoll. 

With the labouring clas.ses, the glanmur of the higldy 
polnshod boot and the .aackling armour of the white sTurt 
stiffly cassava-starched, far outweigi, the prosaic virtues of tin' 
machette and fork. Tlie (shic.ited youtli aspires to .a life of 
languid leisure on a gov<!rnment stool oi' to a professional 
career. The strenuous life in the glare of the tropical sun 
iiuikoH great demands on hodii .sl.i(‘n^;th and (‘omtbrt. If any 
man can seeure a comfortable existeiie(‘ by a lile of parasitic 
susteiiaiice ()n the labour ot otluirs, we can !iot blame him for 
availing liijiiself of the convcni(Mic(‘. hut there is already 
a defieieney of susteiiauec*, and whih* tlu* \^ictim is lean, the 
hungry claimants of his sidjstance art', still leaiici*. In plain 
language, we have in .]a)naica an excessive eharge of the 
unproductive upon the productive, which it is the clear duty 
and interest of every [*atriotie and iut(‘lligent citizen to do his 
beat to adjust. 


It is from this standixuiit that 1 would uige the dir(‘ctioii 
of the whole of oui* (dforts in agricultural education. Jamaica 
is a poor country and can only alTord lo pay for direct beiieiits. 
A prompt and immediate return for oxpeiiditjiro is one of the 
necessities of our imsitioii. We arc therefore foiced to aim at 
simple and direct means, and ambitious schemes are not within 
the sphere of practical acliievemoiit. 


There are six s})hcres of operation in which some form of 
agricultural education is obviously m^edtxl in J.imaica:- 

I. The Elementary Schools. 

II. The S(H‘oudary Schools. 

III. The f’arm School. 

ly. The Agricultural College. 

V. Tlie l^easaut Proprietary. 

VI. The Planters. 

Operations in all but the tliird of th(?se rlirt'etions Imve now 
been eoinmenced, ami it is liere proposed to olTei’ some* sugges- 
tions upon each of the six lines of elTort. 


THK El.KMKNTAKV SCHOOLS. 

We are indebted to the Imperial Department of Agriculture 
for bringing the teaching of agriculture in the eleineiitary 
schools of the island within the range of practical iiossibility. 
By sending to Jamaica a Lecturer in Agricultural Science in 
1900, a start was made in the work (if educating the teachers. 
Practically every teacJicr trained since that time has been 
through a course of stiely in elementary science and agricuiltiirc 
at the training colleges, wliile the specual courses of in itruction 
in agriculture for the teachers have now In eu held annually for 
six years. As regards the training of tlie teacliers, tlie record 
of Jamaica stands very high and excels that of many English 
county authorities with iiiucJi larger means at their disposal for 
the carrying on of this work. The difficulty hitherto has been 
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that of bringing the agricultural work into an adequate 
position in tiie operations of the schools. The Schools Depart- 
ment was doubtless wise to set its face against inefficient work 
and the introduction of agriculture as a school subject before 
the teachers were competent to treat it properly. So large 
a proportion of the teachers, however, are now qualified, and 
the code has been adapted to admit agriculture and the school 
garden as the essential features of the work of all rural schools. 

There are two points which appear to merit the careful 
attention of those interested in this work : — 

(1) To aim at the employment of the school garden as 
a means of illustrating the teaching given in the school, so as 
to vivify and impress the teaching given under the name of 
elementary science and agriculture. 

(2) To raise the social status of manual labour, and to remove 
the absurd prejudices against it that are lurking amongst the 
newer generation of the educated youth of the country. 

The recent progress made in this direction has betm most 
marked, and it is possible to look forward to great advances 
during the next ten years in the adaptation of the elementary 
education of the island to its agricultural needs. 

THE SECONDARY SCHOOLS. 

With regard to the secondary schools of the island, it may 
be said that at present no actual agricultural teaching is given. 
On the other hand, through the persistent efforts of his Grace 
the Archbishop and the Schools Commission, the sciences 
introductory to agriculture are now being taught in a manner 
previously unthought of. Four schools possess laboratories, 
and undoubtedly during the past three or four years, science 
has become a far more important subject in the leading schools 
of the island. I am persuaded that this is the best line of work 
for the secondary schools to take up, as a sound training in 
elementary science is of the greatest value to a student enter- 
ing an agricultural college, while agriculture can hardly be 
treated as a subject of the ordinary school curriculum without 
degenerating into cram or pure theory. 

THE FARM SCHOOL. 

This I regard as a great necessity of the time and one 
calculated to be of the greatest direct benefit to the progress 
of the smaller agriculturists upon whom so large a share of our 
exports depends. Attempts have been made on two or three 
occasions to start such an institution, but without success. 

I am convinced from experience gained of candidates 
desirous of taking up the higher course of agricultural training, 
that there are a very large number of young men in the island 
for whom such an institution as a farfn school would be of the 
greatest benefit. 

Practical work in dairying, the management of live stock, 
veterinary work, carpentry, and instruction in the practical 
cultivation, curing and packing of our chief crops,^ should be 
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provided in ;i suitable fann attaelied to tiu' seliool. The boys 
should woi k at least liali tlieir time on tin*- fiirm, rc'eeiviti^ l^ay 
for the work done. 

X am of opinion that such an in->titiition ('ould b(^ founded 
at Hope without itivolviuK any serious axinm^c. Tin utiliza- 
tion of the Alei*riek frust J^^iuid ioi this [)urpo'^e lias ali*eady 
been sug^osted ; and 1 tliink the matter ,)f ^ud, pressing 
moment to the interests of a veay imiuirtant seetit)n of the 
agricultural (immunity that it should again be* considered by 
the Government on its merits. 

Phere is no class in the t'oininunity so desirous of leiarning 
and anxious to avail itself of any help obtainable as the lowei* 
middle-class. 

I have had to refuse a large* number of ai)plicants admission 
to the laboratoi’y course on ac'count of (hdicient giiiieral educa- 
tion, among Avliom were many who undoubtedly would have 
derived great benefit finmi a Kami school. 

This institiitiou shouhl provide education in writing, 
arithmetic, elementary math(‘niatics and book-k(M;ping, and the 
seienee of plant growth and nutrition ticated very simi)Iy. 
The chief subject should be tropical agrieiiltui’c treated on 
simple and yet tlioroughly practical lines. 

THIO AOKICUI/riJKAL OOIJJHUf:. 

8ome attempts to provide a liiglier course of agricultural 
education lias been carried out by my dt^partimmt during the 
past four years. AV' ith tlie assistam*c of tlie Lecturm* in Agi i- 
eulture, the Assistant Supei'intendent at the Experiment 
Station, and some outside assistanei' from tlui S(aen(‘c Alastei* of 
the Jamaica College in bookkeeping, and from Dr, Gibb, D.V.S., 
ou[voterinary medicine, a general coiirsi* is provided upon which 
the diploma of the lK)ard of Agriculture is awarded. 

Three schoJai*sliips of the value of c£.*30 each are awarded 
annually by the Hoard of Agrieulture, 

TJiis enterprise- has been th(‘ im^aiis of training a good 
many young men, and has alreatly [iroduced workers who are 
advancing the interests of the island. Our chief difliculty has 
been that of the inadequate general education of the applicants 
for admission. Apart from tlie few brilliant boys who liead 
the Kmpire iu the Cambride local examinations, there appears 
to be a very Ioav standard of secondary education among the 
boys of the island gfmerally. 

The recent advances in the teaching of science to which 
I have already referied with gratilication slumld do a good 
deal to improve the educational standard of our .‘Students in 
the near future. 

The classical and ii 'U agricultural studies in the schools 
are so heavily endowed with the Jamaica and IMiodos Scholar- 
ships that it is not surprising that any boy with ability should 
scorn to turn his thoughts to the study of agriculture. 

An attempt to rectify this unfair balance of advantages 
was made by the Government during the latt session of the 
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Legislative Council, by the introduction of a measure for appro- 
priating a portion of the Jamaica scholarship for agriculture. 

It is to be regretted that this proposal was defeated, and 
that the unequal endowment should still persist to the detriment 
of a study on which the material interests of the colony are 
so dependent. 

It is to be hoped that steps may yet be taken to vitalize 
and encourage this important branch of agricultural education, 
and that when the colony is in a position to start an agri- 
cultural department, an efficient and adequately endowed 
agricultural college for the education of the leaders of agri- 
cultural enterprise in the West Indian Colonies may be 
provided. 


THK PEASANT PROPRIETARY. 

The work being done by the Agricultural Instructors and 
by the Agricultural Society with this important section of the 
agricultural community is being dealt with by those 
directly concerned. The results already obtained have 
been very encouraging. As a matter of general policy I would 
advocate the employment of the best men only, and the 
provision of a rate of pay calculated to encourage and retain 
their services. 

More money could certainly be spent on this work to 
advantage. 


THE PLANTERS. 

To assist the planter, the highest resources of experimental 
science are desirable and necessary. 

As regards the sugar phinters, the Sugar Experiment 
Station lias been founded to ijrovide assistance in the study of 
cane varieties, manures, and the special problems of rum 
manufacture. Special courses of instruction for distillers and 
sugar makers are also provided. 

All the agencies of the agricultural services are designed 
to be of use to the planters in the study of local problems of 
an agricultural nature, and it is evident that great pi'ogress has 
been made during the past five years in all branches of 
this work in Jamaica. 
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GENERAL SCIENCE IN ELEMENTARY SCHOOLS 
OP JAMAICA. 

HY K. J. VVORTLKY, F.C.S., 

Lecturer in Aj^ricult nral ScMence, Jamaica. 

Those interested in agricultural and scientilie education 
ill Jamaica vvdll value tlie oppoi tunity of cditaining the ailvice 
of the members of this Conference who have been working and 
iu neighbouring colonies under conditions some- 
what similar to ours. 

The great development tiiat has taken pla<*e in agricultural 
teaching in the elementary schorJs especiallj'^ in the fostering 
of school gardens — ^has already been shown. It is proposed to 
put forward certain suggestions for strengthening the general 
science (including, of course, the primtiples of agriculture) in 
the school-room. 

Much misunderstanding exists as to exactly what is done, 
and many baseless objections are laised to science being 
taught at all. The educational value of this subject, however, 
warrants the consideration of how the maximum good, possible 
under present conditions, may be obtained by a constructive 
policy of action. Many of our outside critics do not know what 
is meant by science as taught in the schools. Tlie term itself 
is indeed likely to suggest an overburdening of both pupil and 
teacher in an elementary school, but when the syllabus in the 
code is consulted, it will be found that the science lessons 
include only simple lessons on the life of animals common to 
Jamaica ; tlie study of plants as growing things ; together with 
lessons on a few main laws of health (e.g., necessity for whole- 
some food, pure water, airy dwellings, bodily cleanliness). The 
‘ Notes and Suggestions,’ two paragraphs of which I (piote 
below, reveal tlie manner in which it is desired to have this 
subject taught. 

‘ The lessons must, whenever possible, be illustrated by 
actual objects, specimens, pictures, diagrams, black- board draw- 
ings or clay models. 

‘ Children should be encouraged to bring with them to the 
lesson illustrative specimens which they liave collected or 
obtained from friends.’ 

The agricultural side of the work is the predominant fea- 
ture, introducing familiar elements, and thus bringing the 
subject to the level of the children. This tends to turn their 
thoughts in the direction of a subject that is vital to prosperity. 

Much has been written and said about the true aim of educa- 
tiou. The child should no longer be ‘ crammed to a state of men- 
tal biliousness.’ Men and women are wanted able to adapt them- 
selves to new circumstances ; determined to take pains, and 
capable of doing so. It may not be out of place to spe^cify 
some forms of improvement that will be indirectly brought 
about by such a system of true education. 
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The labourer will appreciate the ii e of a straight line and 
will take care of his tools. The carpentc i* will with forethought 
plan his work and save' the now inevitj.blc ‘ patcli’ ; joints will 
not depend upon putty to ensure tin ir being flusJ). In tlie 
kitchen, careful inethoils of ineasurenieu t will be adopted. The 
dressmaker will accurately follow a pattern, working by 
measurement. " The small proprietor will conscu ve his manure, 
will not burn his lands, and will learn 1‘rom his more succi‘ssfnl 
neighbours, or by experimenting himself, how to grow, c{U'(‘, 
and handle his prodiu^e to the best ad\antage. The clerk in 
the Government service or mercantile business will win pio- 
motion by his reliability and energy. 

.A good teacher will makc^ all subjects educational in the 
true sense of the word, but it is claimed, with conviction, that 
the subjects under t!ie head of science come fttvilv prince in 
developing the faculties of the child. Moreover, it will be noted 
that drawing and ci imposition — as the record of the child’s 
personal observation r.nd the exercise of Ids ri^asoning [)owers - 
are included. There is evidtmee to warrant the statejnent that 
the teachei- who pav^s special attention to the teacdiing of 
science as directed l)y the coeie, <h‘,velops habits of orderly 
thought about, and careful })reparation for, all his teaching 
— his work being gei.eialiy thus leavened with an educational 
bias pregnant Avith possibilities. 

The mental discipline tlerived from such training will be 
such as to develop in the individual the power necessary to 
gi'asp what is desirable to accomplish the task successfully. 
If sSuch hopes appear to any one unattainable and tlui grounds 
for entertaining them untenable, evidence to the contraiy may 
Ixi obtained from School inspector, teacher, and employer. 
Instances of oral examination, of written work, of childreirs 
collections, of their manual work have come under tlie writer’s 
notice, which testify to the good results that are being 
obtained. 

It cannot but be recognized however, tliat there is now 
a tendency to neglect general science in favour of [)ractical work 
in the school garden, and also insullicient preparation is given 
by many teachers to their science. Three School Inspectois 
write respectively, that : — 

‘ Brains have not been racked to devise, or pains taken to 
prepare new experiments ‘ the principles of agriculture must 
not, and cannot, be taught almost to the exclusion of tlie othei* 
branches of elementary science indicated in the syllabus/ and 
‘in some schools the work in science is very creditable, but 
those in which there is evidence of the subject having been 
taught by object-lessons and practical experiments still form 
a small minority.’ 

Such difficulties are not peculiar to .Jamaica, for they are 
similar to those the Board of Education in PJngland are 
endeavouring to overcome. In spite of all that has been, and is 
being done, we must make still more strenuous efforts to 
encourage among the children in our schools that action which 
begets knowledge, and the knowledge that begets action. 
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The Following suggestions are ofTennl in the l»elief that, if 
adopted, tliey will contribute to the. more (‘flieient teaching of 
this subject, witli the aeeompanying a<lvantag(“< to tln^ scliools. 
Some of thes(‘ are indeed now in fore(^ and art* givijig good 
results, but the hope i.^ that if n(*\v provisit)ns are inade for 
fosteii»ig this woik with tin* eoncurrt'neti ainl approval of 
persons of such exi)m*ienc(; as the inemb(‘rs of lids Conference, 
they will bti mort* generally a(*c(i)>t(Ml, and will b(‘eom(‘ more 
living and i)()teiit rtvalities in tin- educational work of this 
country. 


I’HACTICAI. WORK IN SCICOOl.S AND TRAlMN(i (OLRKOKS. 

It is suggested that more or less central schools (eg., in 
districts when* bi*anches of the Jamai(‘a ibiion of T(*ache!*s 
meet) should be sel(‘(‘ttid with the ai)[>roval of the Scdiool 
Jnsjjeetor foi* that district and given a small grant -or if that 
be impossible, souml ad vici^ and [)lenty of (mct)uragtmumt -to 
specialize in the sci(*nc(‘ work as taught in tin* school- 
room, ‘ through hand and h(;ad.' Tln'st* t(‘a('hers would have 
to ‘Special attention to their s( ii*nce libiaiy, to (H)llec- 

tions, to drawings, and to diagiams. Tln^ Hon. Sutierinteuding 
lnsp(M‘tor of S(diools, in a pap<H* read bi fore* the (Conference ol 
1001, drew attention to the very strong imitative faculty that 
exists among our i)cM)ple, and statecl that ol the ten school 
gardens then in existemte. five were within a radius of 10 miles, 
and three within a radius of 2. Now theici are over* 200. 
Similar development may be expected in the number of s(‘h()ois 
doing sound work connecting theory arid pr*aetice, exalting 
theory by imtting it into practice, and illuminating praeti<*e 
with theory -and furtlier*, to ensur e tliat mori* atit'iition 
shoidd be paid to practical work (e.g., collections, drawings, 
diagrams, records, observations), it is snggestiul that spi*cral 
stress be laid on this side of the work at tlu* annual 
examination in sciences of the students at training colleges, 
and of the pupil-teachers. 


LlTKUfVTURK I-OR TIIK LllUlAHY. 

‘ Throw text-books !iw;iy ’ is the modern adviee sometimes 
heard. 1 venture to assert tliat tins idea has already done 
considerable damage ; it is not the use. but the abuse, ol books 
that must be prevented. The teaeher ^vho is useless with the 
aid of books will be dangerous without them, reaeheis should 
be encouraged to collect and consult books, iiainphlcts, etc., 
the books being made levers to self-activity, to guiile on rig i 
lilies. I quote tie remarks of an Inspector otbchool.s taken 
from the Annual Ilepoi-t of the Jfiducatioiial Dcii vi tment tor 

1906 

‘Thelessou-siu elementary science and agrioulturc mostly 
suffer from want of preparation and are .lefieient in imatter. 
This means that the Tropmd limtUn-x arii not miuie sulbcieiit 
use Xby teachers or children as text-books In the tiitnia- 
I propose to acquire aoipiaiiitaiice with the mtormation ivhio i 
these^books afford with move exactitude than in the past. 
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Prof. Huxley has most aptly put the matter in the follow- 
ing sentence : ‘ What men need is as much knowledge as they 
can assimilate and organize into a train for action.’ It is 
suggested that a list might be prepared and sent to all teachers, 
in order to show what literature it is desirable for them 
to use. The fact that out of some fifty teachers questioned, 
only one had seen the excellent pamphlet on the ‘ General Treat- 
ment of Insect Pests ’ issued by the Imperial Department of 
Agriculture, shows the necessity for pushing the supply of 
literature. The Tropical Readers now in common use un- 
fortunately do not pay sufficient attention to practical 
work. It seems most desirable that notes relating to their 
subject-matter and setting out clearly a number of specific 
examples of what the pupil should draw, collect, prove by 
experiment, observe, and record, should be prepared. 

Teachers might be encouraged to write and ask for 
explanations of difficulties as they arise, especially in the more 
advanced part of their science work, and it has been suggested 
that a paper should be prepared and sent to teachers in order 
to engage their active sympathies with science work, conduct- 
ed on the most educational lines. It should show fully and 
clearly wliat are the advantages of teaching the subject, what 
the difficulties are, and how they may be overcome. 

In concluvsion, I would repeat how important is the 
science work in the school-roonl. There must the child learn 
principles and fundamental truths. Experience has proved 
that full discussion of ‘ the why and the wherefore ’ is tlie 
sheet-anchor of work in the school garden. On the other hand, 
care has to be taken to guard against class-room work being 
too theoreticial, and in ortler to prevent tins, 1 have brought 
forward certain suggestions, trusting that tliese will meet with 
the approval and support of those present. 
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AGRICULTURE IN ELEMENTARY SCHOOLS OP 

JAMAICA. 


HY TIIK llON. T. (JAIWJR, R.A., 

Superintending Inspector of Schools, Jamaica. 

Six years have 23asse(l since J last had the opportunity of 
being present at one of these Agricultural Confei'ences, and on 
this occasion 1 propose to bring forward information, brought 
up to date, with reference to the teaching of the principles of 
agriculture in elementary schools at Jamaica. I shall confine 
myself mainly to facts : the theory of the subject has been or 
will be fully and ably (Expounded by others. Kor a good deal 
of the material of this i)aper I must express my indebtedness 
to the Tnspectoi's on my staff, who visited the school gardens in 
their distric.ts every year, and to Mr. A. H. McFarlane, Princi- 
pal of the Mico Institution, to whom the chief credit attaching 
to the successful domestic and disciplinary management of the 
annual agricultural courses is undoubtedly due. Credit is also 
due to the Director of Public Gardens and Plantations for 
making arrangements for lectures, for the preparation of the 
annual [)ami)hlot, and for general supervision of the courses. 

The experience of the last six years has only strengthened 
the conviction which I expi essed in 1001, tliat it is impossible 
to teach agriculture in ehnnentary schools as a trader is taught 
to an apprentice, and that the mere attempt to do such a thing 
would be fatal to real educational efficiency. It might seem 
unnecessary to dwell upon what will no doubt be regarded by 
many as a truism ; but the old heresy still crops up, and we still 
meet those who consider that the chief and best use to which 
the period of a child’s school life can be put is to direct all 
his activities, mental and physical, towards the one object of 
making him a good agricultural labourer. It is true, neverthe- 
less, that in the school lessons much will be learnt that will be 
helpful in home work. 3Iany a boy of fourteen will have learnt 
from the agricultural instruction in the school, in connexion 
with his practical work in the school garden, and from his 
observation, guided and trained by liis teacher, much valuable 
information and skill that the man of forty may not have gained 
from his own experience as a practical agriculturist. This is one 
of the chief objects to be obtained by the establishment of 
school gardens. 

The teaching in the primary schools of the elementary 
principles upon which agriculture and horticulture depend, has 
advanced greatly in the period under review. Neavly half our 
teachers (about 300) have attended the annual agricultural 
course, and a nuniber ot chem more than once ; and taking into 
account those who have passed through the training colleges 
since agricultural science has been introduced into the curri- 
culum, a considerable majority of the whole number of teachers 
have received training in this subject. This training has, 
according to the unanimous testimony of the Inspectors, had 
a most marked effect upon the teaching in the schools. Numer- 
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Otis ehaiif^os liav^o been made in the regulations in order to 
eneonrage and faeilitate the establislmient of s(*)iool gardens. 
The \ acre of land oi^giijally insisted ui)on having been re- 
duced to a square chain, a good deal of time devoted to the 
work in the gardens may now be part of the ordinary school 
hours. Grants for lools are now made as soon as a suitable 
piece of land has been properly fenced and prepared, instead 
of being delayed until after a year’s successful work ; and the 
conditions as to the possession of the land used have been 
made less rigoi ous. 

At the same time, the weight given in the primary 
scliools to the teaching of elementary science, with special 
reference to agriculture, which includes the instruction given 
in file school gardens, has been in country schools, which 
are more than nine -ten tlis of the whole number, considerably 
increased. As a result, the number of schools receiving special 
grants for practical agriculture and horticidture has increased 
from six in 1900, to ninety-tw^o in 190(1, and the amount of special 
grants awarded, from £32 in the former year to £227 in the latter. 
In addition to these ninety-tw^o schools, there are soventy-nim^ 
to which advance grants have been made for tools, and these 
seventy-nine ai*e w^orking for special grants in the present year. 
These advance grants for tools, niade under a recent amendment 
to tlie code, have amounted to about £100 already. 

These gardens, besides tlie annual visits from the Inspectors, 
are visited by the Agricultural Instructors, whoso function is to 
give hints, suggestions, and advice ; and tln^ Inspectors are 
assisted in estimating the value of w^ork done by observing tlio 
extent to which this advice i.s followx'd and the suggestions are 
carrie<l out. h^or two years now, the sum of £50 has been 
devoted in eacli year to the establishment of model school 
gardens in selected centres, under the direction of the Agri- 
cultural Department, for the guidance of the teachers in tlie 
surrounding districts. There are now^ nineteen of theses 
gardens. 

It is under contemplation to appoint an ollicer with 
special (Qualifications and experience to visit schools which 
are not visited by the Instructors. A circular has just been 
issued to all teachers, pointing out the necessity of having 
a plan of the school garden, correctly drawn to scale, showing 
boundaries, adjacent buildings and roads, garden, footpaths, 
and beds, and showing Avhat crops it is intended to cidtivatc, 
and this plan must be approved by the Superintending In- 
spect(3r of Schools and the Director of Public Gardens, before, 
a grant is made for the commencement of the garden. 

Stress is laid upon satisfactory fencing, a proper gate, 
and other preliminaries. These rules have not up to now been 
rigidly insisted upon ; but it is felt that the time has come 
when all school gardens npplying fdr grants should be required 
to comply with them. 

I may mention that besides the school gardens qualifying 
for the special grants under the code, there are a large number 
of small garden plots which do not meet the requirements of 
the code, but which iu many cases are very creditable to the 
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toachers an.l sorvo tljo.r i,ur„.,.o a.l.nirnhl v. l!, is worthy of 
note that so,,.,, ol M,o host of ,,1„. school «M„h.„s a,,... ,„a,i„lai,„Ml 
by won, Of, U-iu-hors. Soi,„. -ar.lcns a,-,, so well i„a„a«c<l that, 
they attract the iioticj ol the af;riciill,i„ists „r the neif'hbo,,,’ 
hood and ar,^ I’ecoKnized iis oh/n-ct-le.^soos of value. 

Sonio of the principal dil1ic„|(,i,.s e.v,,e, ienced by teache s 
in starting and eonducting a school garden may be here briefly 
retorred ti). « 


The lencinjjf of tlio garden is a }i:reat dillicidty in most 
places, owiii^ to tlie costliness of jxood pmniiaiient fences, siicli 
as will ket^]) out small stock as well as liorses {iiid cattU^ Xlie 
best way of mecjtinj? tliis diflicailty seems to b('. to ena-t wattle 
Ol btimboo fences, ami ki'.ep l.lnmi (‘onstantly ri‘paii*ed, i'(‘mnvin^^ 
l/liem entirely when n(H‘(‘ssarv. This ^ives (‘ontiniUMl pi'aet-iee 
aaid ex.perienc(* to all the s<‘liol;irs who pass (,hron^}i th(' school, 
at V(ny litth) expense. 

In some places tlu^ soil is so hard that childnm’s labour* 
c‘an niaki^ little impression upon it, aiid some initial outlay 
for outside labour is ne(*(‘ssa.ry. In tin" moch^l gardc'ns tliis 
is defrayed ont of tin* special grant. In some easevs tin* 
only land available is on a, st("ep slojn , and sonn^ nninagei’s 
and teacliers think a, school gardem impossibh" ninUn* siu'h 
cireumstanees. A simple system of terracing, at no great 
(tost ("itlier in mom^y or labour, has proved (‘Ib'ctivat in many 
(*ases : the beds can lu", mannrc'd, tln‘y artt w(‘ll draiiu'd, and yed^ 
the loss by \vash dm' to heavy i*ains is previ'nti'd. In many of 
onr seltools this work has be(‘n dom* or eommeneed with V('r” 
satisfactory r('snlts. In otln'i* ))!ac(‘s iln' only land avail.-ibh*, 
though l(tvel, consists of stifT clay, or marsh, and in (*ach case* 
de('p di’ains are iu'(n ssary. tin" digging of w hich it is dillienlt 
to provide for without glutting ontsidc' labour. In omt school 
ga,rdon tliere is a treiu'h some 70 yar*ds in h‘ngth, I fe(*t d("i"]) 
at the outlet, and as many l\"et in width. Thanks to this 
ti'C'iieh and its branches, a piece of land ])revionsly eon- 
sidftred irreclaimable owing to its marshy nature, i-: now 
being convertitd into a fei’tih' school garden and [irese.nts an 
ob.j(H*t-lesson for a whoh" distric’t, as bananas that formerly 
only produced sixes, now* hav^e ‘straight. ' hunches. 

In com})aratively few localities can an idc^al plot of land be 
secured foi* a scliool gardtm, but even in tlui most unpromis- 
ing plots somothiiig, often a. good deal, can be done, if the 
necessary labour be (^x])end(Ml. It must always Ix" lemembered 
that evfm in these unpromising pla(*(“-; tlie inhai)ita.nts have to 
makc^ tluni* living out of the soil. K.xetdleiit ./ork has Ixxm 
done ill some Tilaees by the ])i‘(xbu*tion of good crops on land 
previ(^nsly supposed to be in<*a,pable of (adti vatioii. 

In Jamai(*a, all boys over (devtm are recpiired to work and 
1)0 taught in the sehou: vardeiis, whilst tlie introduction of the 
girls and smaller boys is not discamraged. In large, schools, 
the miinber the .teacJier has on hi.- hands is sometimes 
(]iiite unmanageable, and tlie beds get trodden down, and 
the edges of the path obliterated ; whilst most of the 
children supposed to be under instrncth)n are learning 
nothing. No rule has yet been framed, restricting the 
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number that can be taught on a given area, but it would seem 
that even at the cost ot* halving or dividing by three the 
number of hours of practical teaching nominally received by 
each child in the year, the large classes will have to be divided 
into two or three sections to be taken at different times ; and 
in extreme cases, the girls and smaller boys will have to .be 
excluded. 

There jseems to be still great difficulty in securing that 
a close connexion shall be maintained between the lessons 
of science and nature study and the practical work in the 
garden. The lessons in the school-room should be used to 
enforce the rules for practical work in the garden, and the 
work and processes of nature in the garden to illustrate the 
lessons in the class-room. It is in no subject more important 
that children should not be accustomed to set forms of 
questions and answers which they learn mechanically without 
using their brains ; yet there are perhaps none in whicli 
tliis is more common. Children wlio arc very glib with 
rote answers are often entirely at a loss when questions 
requiring ever so little thought are put to them. It may 
be remarked that even where there is a school garden great 
use may be advantageously made in the school-room of bottles 
or boxes with varieties of soil. 

On a general review of the work that has been accomplish- 
ed during the last six years, I think we may instance that 
we have clearly gained a general recognition of the 
importance of drainage, tillage, and the upturning of the soil 
by forking ; some idea of the value of manures ; the commence- 
ment of an appreciation of the need for proper lining out and 
order ; the use of plants, etc., as objects to illustrate lessons, 
with increased attention to experiments ; and in some schools, 
a certain amount of serviceable knowledge of pruning and 
budding. 

What is mainly wanted now is the power of adapt- 
ing general principles and model plans to local conditions, 
and of avoiding, by keeping up variety in their work, the 
tendency to get into a groove after leaving college or returning 
from an agricultural course. There are other difficulties, such 
as the absence of suitable practical text-books containing the 
substance of what they have learnt at college or from the 
courses, with a little supplementary information and practical 
suggestions — a want which will be to a largo extent met by 
a little book on school gardens by Mr. J. R. Williams of this 
Department, which is now in the printers’ hands, and will, 
I hope and expect, when published, be found of great value 
to all teachers in the West Indies. Thereafter, from time to 
time, it may possibly be found desirable and practicable for 
the Department of Agriculture to issue leaflets on speciaj 
points as is done by the Agricultural Department at Washing- 
ton and elsewhere. 

Sir Daniel Morris has suggested that it might be possible 
to place some interesting exhibits in the Conference room. 
I regret that I have found myself unable to adopt his sugges- 
tion, as the only exhibit that I can think of that would be of 
much value or interest would be a school garden itself. 
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The annual oourses of instnu-tion in tlmoivtiral and 
practical aj 2 :riculture foi tonchcrs i]i rhav^r of cltMitoiitary 
sc^hools in the island ol Jamaica av(*iu* ('omnuauMid in the year 
1900^. There have been in all seven courses, with an averagti 
of sixty teachers in attendance. 


The Lecturer in elementary science was for the iirst few 
years the officer sent to Jamaitai for tliat purpose bv the 
Imperial Cominissioner of Agriculture for the West Indies, but 
he is now ai)pointed by the local 'Government. The. Instruc- 
tors in practical agriculture are under the direetion of the 
Board of Agriculture. 


The Board of Directors of the Mico Traininj^ C(jllege have', 
year by year placed the college at the disj)osal oi; tlu‘ (h)V(‘rn- 
ment, and the tea(*hers are boarded and lodg(.*d din’ing the 
whole course, which lasts about a. month, free of cost, to (,h(‘m- 
selves. They are also [)rovid(ul with fit'e railway trav(*ning. 

The lectures are delivered in thi^ college', and (*acli t('a(‘her 
is required to fork, dig, and otherwise })repar(i for tlio purposes 
of cultivation, a plot of grouml, measuriiig S yards by (> on the 
college premises. The weanen teaedien do no forking, (‘tc. Thc‘ 
teachers, men and women, are cotiveyetl to and from llo[Ki (har- 
dens by electric car three mornings eaeli week fortlie |)iirpos(‘ of 
receiving instruction in accordance with the syllabus, of which 
a copy will be sent to any member of the Confm’t'iief^ who is 
interested in the subject, and cares to write for it, by the 
Director of Public (jrardor.i and Plantations. 


Lectures are delivered at the college thi('e afternoon‘s each 
week on subjects of special interest to the teacliers. Tiies<* 
lectures are generally, but not necessarily, coniicadod witli 
agriculture, and they are open to the public, and h)i* tlu' ))ast 
few years a course of instruction in drawing and colour work 
on kindergarten principles, as set out in the sclicdule to the 
code of regulations, has been added to the agricidtiiral coiirs<\ 

There is evidence on all sides of the value of those courses. 
It must be remembered tliat nearly oveiy teach cn* in Jamaica 
has been brought up in agricultural sunoundings, and has somt^ 
considerable knoAvledgo of agriculture. These eonrses nIT’ord 
them an excellent opportunity not mly of extending uheir 
knowledge, but also of correcting any wrong methods they may 
heretofore have been in tlie liabit of putting into practice. The 
students af the Mico Trainuig College are in residence for either 
two or three years. During the whole course ol their training, 
instruction in theoretical and practical agricuUnre is given 
week by week in accordance with the curriculum laid down in 
the education code. 

The practical work is done in the college grounds, but tlu' 
students have the great advantage of hediig alloweii to attend 
Hope Gardens on Satui lay moi iiings for instruction, iindoi* 
experts, in pruning, budding, etc., while the theoretic. d work 
is done in the Mico class-rooms, and is in charge of tlie Assist- 
ant to the Island Chemist. 
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AQRICULTURAL TEACHING IN ELEMENTARY 
. SCHOOLS OP BARBADOS. 

HY THE REV. J. E. REECE, M.A., BilvbildoH. 

Tlie following iuforniafcion with respoct to tho teaching of 
agriculture in the elementary schools of Barbados has been 
submitted by the Rev. J. E. Reece, M.A., Inspector of Schools, 
Barbados. 

During the year lOOO, the subject was taken up in forty- 
four scIk^oIs, and thei*(^ were some eighteen school gardens. At 
a fen* more s'chools [)lants grown in pots or boxes were exhibi- 
ted. The serious drought which took i)lace in the eai*ly part 
of last year discouraged sonu^ teachers, who had on a former 
occasion exhibittid jdants grown by their pui)ils. The subject 
<loes not recMMve the attention that it demands, and chieliy for 
these reasons : (1) Tho grant for elementary education is 

limited to £11,000, and since this limit was fixed, the teacthing 
of agriculture and drawing has been added to our (*ode, but no 
extra gr'ant has been made for teaching these extra subjects. 
(2) There is no Conii)ulsory Education Act in force here, and 
the attendance of tlie children is very irregulai* ; but tin' 
Education Board expect that a certain percentage of passes 
sliould be gained in the three R’s, and bring pressures to beai* on 
tiiachcrs who do not roac^h the reijuircHl p(ir(*(mtag(5. (»1) Tin* 
teachers tliercfore are compelled to conHno tiio attention of the 
majority of their childre^n to the study of tlu^ thrt^e R’s so as to 
obtain passes : otherwise they would sulTei* financially, and 
rec(?ive an unsatisfactory report fi*o7n the Iiispector. 

The following portion of the Report on Elementary 
Schools for B)05, gives information in respi^ct to agri(*ultural 
instruction — 

‘ The work in this important subject has been maintained 
during the year, and there arc signs of progress. Fifty-one 
boys’ schools and three girls' sclnxds, the sann^ as in 1001, 
presented children at the annual examinations in the Object- 
lessons based on the text of tho TropUnl Kcador.s and Nature 
Te((ching. About one-third of these also showed either scliool 
gardens unden* cultivation, or plants growing in pots or boxes. 
The number of passes obtained was not as high as last year’s 
figure, being only 074 as against H20. But the scliool gardens 
ai’o decidedly better managed than before, and the number of 
them has increased to twenty-om?. These received grants of 
implements from the Imperial Departnient of Agi'iculture ; and 
twenty other schools received pots and boxes in which to culti- 
vat(^ plants. At the Bushy Park Exhibition on December 5, it 
was j;eneraJly acknowledged that the exhibits from the schools 
were of a higher standard than those at previous shows, and 
that they evinced more care and attention on the pai t of the 
children. A boy from St Judo’s won a prize for grafting, and 
the Society’s Boys’ School and Mount Tabor Boys’ received 
diplomas from the Commissioner of Agriculture for their 
exhibits. 



‘W(^ must ackn()wlo(l^(‘ t.liat \vr hrul ^omr <lin]cnll> to 
tlu^ t.<s‘U*h(U‘s to t^akr up tin-' ^nlMUf i liu.-n l il IMii'y 
ai'u (lis(^()nniKn<l by tho rad. that aftca' f hr \ r ^oaul 

had been limited ti> tllbtlOO Tor theif tr:n‘iiiui.r th(‘ i.rdiuary 
subjects in which tliey had received training, they liavr hern 
called upon to takc‘ up in th(‘ii‘ schooLs two olIuu* subjects, 
aj^ricultuie and drawing, in which tli(*y hail previously receiv- 
ed no ])re[)aration ; and no adilitional grant has been made to 
them for tln^ trcjuble and (^xpcai-^i^ they may havi^ in [>i(*p?n*ing 
themselves to tciach t.ht‘.‘^e two subjects. They have to teach 
more subjects on rcdu(*ed salari ‘s ; ami in ca^e they tail to 
teach tticm, they lose', a i>aa‘t of their small salaries. Tliat. 
anything lias biam dom^ by tluin in thissubjei't of agrirul tuiaJ 
instruction is to be attributcal entirely to the encouragement, 
and sulistantial assistance given by t he Imptu ial 1 )(‘pa i t namt 
of Agriculture^' 


The folloAving n'^sume of tlie. elTorts ol rlu' Imperial 
I )(^p.*irtmeut of AgrimiltjUi'e towards encouraging the ti‘aehing 
of agrieultni'i^ in tin* (‘hmientary school- of l>aibad«)s has been 
[)i*epared by Mi*. J. A. ('arringtom X^sj^tant. !nspi‘etor oi 
Se.hools : 


Immediately on th(‘ inauguration of tlu' Imperial i>t‘parl- 
ment of Agriculture, arra.ngement-' wme* made for assist a ium* 
to b(^ givmi to tin* instrn(*t,ion of l.lu' eliLldren at.tmiding 
tht‘, elementary schools of Barbados in tle^ lir-t prim ijih's ol 
agriculture. 

Tu the lirst instauee, classes of male tnae lnu-' wm e organi/(‘d, 
and leetuia^s on agricultural seiejaa^ w(*re deliN'enal by various 
oflieers of the 1 )epart mmit. In 1S99, ami the two following 
y('a!*.«, tlu'se h'ctures wm'c givem during i.Ih‘ vacations at 
ilarrisou College by tlu* \ssistant to tin* Island krofes^m 
of Chemistry; and tln^ Sipim-int mident of Sugar eam^ K\peri 
nients invited the teachers (o (/odrington IIons(‘ and gave t hem 
object-lessons in plant cuitivaition. 

In 100 *' and t.lif rollowinj; yfaf, ( Ik' Lrctiii or in Aki''*’"!' 
Scinneo altadiwl tn Ilarrismi OolloKC, ira vn l.xdiir.- t<> l..':H-li(n'> 
at foni'dilTinvnt, wiitrcs in tlu> <'onntiy didnctN, lliosn wi-rn 
attended by tin- male and tViiiale teacliei-. around. 


After each course of Icclnres. ,‘x'aniina lions w.nc iicld. and 
those teaehers wlio passed with liiujliesl, inei it W('r(> .awardei 
hook prizes. I’rosentations of a lai yc nmnhcr ol th(' t 
Itcndvrx were also made to tlic Kdiieation l>cp-utincnl. lor 
distrihution anions the schools ■vhich were' in n: u t,'c ol the 
teachers who had attendctl the l(M*tuies. 

In 1901, furtho' aid was rendered lo the schools hy the 

Imperial Department of .Virrieult lire in the ■‘h.ipe oi a Kift ol 

KardeniiiK implements schools that found it 

establish school gardens, ami of pots and box.,. siu.h 
schools as were niiable to posse.ss school gai'Miis. 

Money grants were made in 1901 to teaehe.s on bdialf of 
pupils who passed an examination on the text ol the 

an.l at tlie animal Agrienltnral "'J; . 

Imperial Department, there is always a section toi sch 
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childrens’ exhibits. Pifty-two were offered, with possible 

additions in the ease of articles of merit which may not have 
been called for by the s(‘hedule. 

Three years ago, at the suggestion of the Imperial Commis- 
sioner, the Education Boai*d made agricultural instruction 
one of the ordinary subjects of the annual examination in boys’ 
schools with a higher grant to be awarded where a school 
garden is kept u]) by the work of the pupils, and a lower 
grant where the course of instruction is limited to the study of 
the Tropical Readers with object-lessons. 

That these efforts have been productive of good practical 
results is evident. Over 80 per c.ent. of the boys’ schools 
in the country districts have established and maintained 
gardens during the past three yc^ars. Those who are acquaint- 
ed with the conditions of Barbados will understand how 
dillieult it is to obtain land for a school, more than the small 
plot actually necessary for the building. Most schools have no 
open land around them. 

Again, the school-children of the present time shoAV that 
they esteem agricultural work, at least in the form of gardening, 
much better than tlioir predecessors did, by the manner in 
whicli they vie with each other when at school garden work. 
At the agricultural shows, humlreds of plants in pots and 
boxes, and large (piantities of garden [)roduce, all of which are 
testified by the tea(*,hGrs and clergymen to have been grown by 
the pupils whos(‘ names are attached to tin', various exhibits, 
are a proof that a very healtliy influence has boon brought to 
bear on the rising generation of our peasantry through the 
I?)iperial I)e[)artmeiit (d* Agriculture. 
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AN AQRICTJLTURAL AND INDUSTRIAL 
EXPERIMENT. 

BY THE REV. FATHER FOLLINS, .J.Ullflica. 

In the year 1807, Hisliop (rordoii be^an an AKrieultiinil and 
Industrial Experiment wliieli, tliouKli an appaient biilnre, is 
worthy of (!onsideration, and at hiast descn ves a pla<a‘ in the 
literature of the d(‘V(ilo[)meiit ol tlie island in recent years. 

It is agreecl that tlic riches ol‘ .laniaica ar(5 in tlie soil. It 
is also pretty well agreed that there is a tendiaicy among our 
people to leave the cultivation of the soil, and to crowd into 
Kingston, or into the smaller towns t() tlH‘ dct.rinumt of good 
order aiid morality. It was therefore thought that if the 
waif and the stray of the towns, and tlmt element of the hill 
population which is inclined to leave the country, were got 
hold of in time and taught to farm intelligently, and if some 
scheme were elaborated to get them back to the soil by develoi)- 
ing in them an a[>p)‘eciation and love foi- agricuUure, a great 
service would be rendered to the colony, and a step made 
towards bettering the moral condition of our popidation. Tlu^se 
were some of the reasons which led ihshop (lordcjii to under- 
take the experinumt Avhich f shall jioav try to describe. 

The Roman ('atholic Vicfariate in Jamaica owns a pen 
of about 70 acres of land in tln^ j)arisli of St. ('atherine, and 
about 1 mile to the south-east of S[)anish Town. This ptm 
was a gift to the Mission. It was givt^n over to the Sisters of 
Mercy from Alpha, on (;ondition that they would maintain fifty 
orpliairs there. As the pen was ruinattJ when they took it 
over, a small capital was neccissary to make a beginning. This 
was subscribed by generous benefactors. The Sisters began by 
taking only a few boys. As more tlia.n oiie-haR tlu) pen is 
good banana land, bananas were |)laiited, and as a iiiatler of 
coiii'se, such vegetahles a.s 'vere iH*edi'd hjr the inajiiiteiiaijct? of 
the boys and staff . The staif consisted ol tAVo Sisters ajad 
throe girls Avho had been trained by them at Alpha. A head- 
man was also employed to supci’intiMul the boys at Avork. 

At the time of the hurricane in 11)03 tlicMO wm e seventy 
boys in the orphanage, one-lialf of Avlioin Avere under eight years 
of age and therefore of little use. Forty acres were planted in 
bananas, Avhich during th(‘ good months of the year ielded 
a revenue of about .£50 per month, and during the batl months, 
seven in number, about £20 per month. 

The boys were kept under kind but good, whclesome dis- 
cipline, and got t\/o hours of the cla.ss-room every day. The 
older boys, especially some of them, Avere excellent aids in 
helping to keep the snia:h'r onci*' in ordin*. They liked to bt> 
trusted with some authority and rarely abused the trust put 
in them Nearly all the work connected with the phuitmg 
and cultivation of the bananas and vegetables, except the 
heavy work, was done by tlie boys. They wtne taken from 
any age after babyhood, and kept until they were sixteen, 
when they were at liberty to go, or to stay at a fixed wage. 
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It was diseovored before tlie orplianage was long in 
existence that, owing to tlio troiible from tlu^ parents 
of tlii.s class ol (‘hildren, it was necessary to get the children 
indentured. As will a])i)ear to any one, this kiml of Avork i^ 
philanthropic, and therefore there was i\o ijuestion of jnaking 
niojiey by it, beyond tiu‘ money necessary to k(Hip ui) the 
(experiment. The total cost <jf ea<*h boy was about (i.s. per day. 
Thc^ hurricane came in 1908, and owing to the Bisho}i's decdining 
health, as ell perhat)s as to the bud that too many boys had 
b(^en taken in foi* tlio size of the pla(*e, the Sisters had to be 
withdrawn. 

It is clear to me that the Spanish ToAvn farm could easily 
support tifty boys, and leave a small margin of profit every year 
to be laid aside against a rainy day. The liurricane is held 
responsible for the withdiawal of the Sisters and the failure 
of this experiinent, but the true causes of the failui-e were the 
failing health of llisho]) (lorchju and thi' iveeption inti» the 
or])hana.ge of too many small ediildrmi. If tlu^ Ihshop's health 
had beciii gcxKl, and if a litthi more judgement had been used in 
selecting the boys, juwei pei mitting tlie ninnber to pass beyond 
fifty, to-day the Spanish Town Orphamigt^ Experiment would 
b(i re<*orded as a genuine suect'ss. 

Several of the boys of t]i(‘. orphanagt^ are to-day in good 
pcjsitious and reflect credit on their teachers and bmiefactors. 

Now about the second stage of this ex])erim(‘nt. Tlie 
object of tlu^ expei iment was to get the boys back on tln^ soil. 
As the Homan (Jatholie iMission in Jamaica owns a pen, 
‘ Heading,’ of 100 acres, about a miles outside of iMontego 
Hay in the parish of St. Janu's. it was diieided that after tin* 
boys attaincHl 1/he age of sixteen they W(*rt^ to be transferred 
to H(*ading where they were to spend tlir(‘e or four years in 
a more seientilie study of agrieullurii, and wlime theii* 
eliju.’uders would be streiigtheiu?d and self-reliance developed 
by n more libeial discipline. 

Tht^ Sah^sian Fathers a.nd Hrotbers were entrusted with 
the conduct of this part of the experiment. This part 
of the (jxpiu'imeiit also met with little sueeoss. Tlu^ Sales- 
ians weii^ strangers in Jamaica and everything was new 
to thmn. Reading was ruinate land and (piite unsuited to 
farm land. It i.s really a dyewood, lime, and pimento property, 
and not a fai’m at all. Probably at tlie time the exiierimeiit 
was tried there were not more than 25 acres c>f farm land in the 
whole pen. Theie were no stock, no outtit of any kind for the 
work, and no capital. The result was that the four Salesians 
could scarcely scrape together (uiough to live on. The jiimentu 
trees had been murdered, and every fit stick of logwood cut. 
Tht5 causes of failure here wei e clearly tlie unsuitability of the 
land f(^r tin? object in view, and tlio absence of some capital to 
start with. The Salesians, however, kept on a few boys who 
liave since given a g(A(jd account of tliemselves. 

To illustrate wliat might have liappencd at tliis second 
stage of the experiment, 1 need only say that the gross receipts 
of Reading pen were about £200 the first year the Salesians had 
it, over £400 the second, over £000 the third, and over £800 



307 


the fourth year. I need not lun-e eiitei* into tiu* value of their 
intelligent ideas on enltivation, whi<;h havt* hivome tlieeoinnion 
pi-oporty of tlieir neighhouis. 

The third and last step in Hishop -« pr(\i<u*t n'n> l<o 

plaiiO tin^ hoys who gave. evi<|einM‘ of t i nst .\ nrlirnn^^- on a farm 
ill St. Mary’s parish, wlune In* pnr('ha-e.| MOO aejos. Astln‘ 
first and seeond experiments \v<‘rea piepaiation for tlie third, 
their failiii*e made tln^ tliiid imi>o.-> .ihh*. 

On looking ovei* the (*ansos of faihnv. it. \\as felt that 
if a large and suitable farm eouhl lx* found n(‘ai' Ivmgston and 
purehased for this sph'iidid pro.i* ei of Ihshop (Jordon, Ids 
failures might be turned into -ueci*.- e>, and tlnM<‘for<‘ tin* well- 
known propei’ty, Hushy J'ark, was aecpiired la^^t vSeptmubi r 
witli a view of earrying out lUsin»[> (Jordon’s plans. It a))i)i‘.ars 
to hav(‘. a'ivantagt‘s which all tlie thr(‘e pro[j(‘rlies named above 
lack. Tt is all farm land, near a rood ma.rkiU.. aee<s>sil)lt‘ hy 
railroad, b/ sea, ami by main road, andi i^xten^'ivi* t'liongh foi 
any further develojiments time may suggest. 
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SCHOOL GARDENS AS AN EDUCATIONAL 
MEDIUM. 

HY i\ w. MUliRAY, Superintendent of Sugar-cane 
Experiments, Jamaica. 

All those who have had opportunities of investigating the 
ediurath^nal systems in vogue in the United States of America 
will appreciate that agriculture in theory and practice claims 
no secondary place in men’s thoughts and activities. The 
enligJitencd system of school gardens which has proved of such 
great advantage for the instruction of the boys and girls of 
the United States might, with advantage, be introduced into 
the educational systems in vogue throughout the West India 
Islands. 

In all branches of education, the very highest importance 
is attached to an early beginning, when the mind is most plas- 
tic. and imi)ressionable. In carrying this priiKjiple into agricul- 
tuial training, as is contemplated by school gardens, we are 
adopting the method whicli experience has established to be 
the most promising and ellicient. 

It is admitted that whatever minor brandies of industry 
may be pursued in these colonies, the main effort of the general 
population must lie in the direction of winning fi*om the soil 
the valuable products which it is so well adapted to yield, and 
it follows from these facts, that bringing the minds of our 
juvenile population into contact with the nature and possibili- 
ties of plant life in an enlightened and practical manner, must 
be fruitful in large, general, benelicial results. 

The Government of Jamaica has nob been neglectful of the 
advantages to the material and moral welfare of the communi- 
ty, for eiTorts have been made to interest and instruct the 
children connected with the several elementary schools in pro- 
blems of plant life, but there are few persons, if any, who 
calmly considered this whole question, that will not come 
to the conclusion that some further efforts are needed if large 
abiding advantages arc to be obtained. 

Organizations exist throughout the country to further the 
important interest of agriculture ; and the Hope Gardens, the. 
Agricultural Experiment Station, Sugar Experiment Station, 
and Agricultural College at the Government Laboratory, 
as well As the Board of Agriculture and Agricultural 
Society, have been gradually but surely bringing about impor- 
tant changes which are telling favourably on the general 
welfare of the island. 

As the most important results of such training as would be 
given in well-conducted school gardens, on the mind and gene- 
ral life of the child, the following may be mentioned : — 

(1) To develop the powers of observation by studying the 
manner of growth of plants and the effect which different 
methods of treatment will produce in their development. Such 
powers of observation will be of considerable advantage. New 
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interests will be created in the coniiiion of life, which 

without such training would reinaiu miknowu and unap- 
preciated. 

(2) In a school garden, the necessarj^ work of laying out of 
beds, and of the correc't manipulation of the tape line cannot 
be too highly estimated as a valuable addition to education. 
The power to lay off a straight line, and work to tliat line, is, 
as most employers of adult labour know, a power that is large- 
ly absent from tlie working ))opulntion, especially in the coun- 
try districts. This glaring defect wdll be most certainly cor- 
rected in such training as should be received in connexion 
with school gardens eHicicntly directed. 


(3) The faculty of observation, on w hicli the reflective pow- 
ers must work in the general development of mind and morals, 
the effort to draw out tliat observation and to strengthen it by 
daily*' use in the many directions which a school garden sup- 
plies, cannot fail to tell very powerfully on the general mental 
and moral natures, and in the uphuilding of good useful char- 
acters. Indifference to our general snrroundiugs is the fatal 
cause of narrow knowdedge and consequently liniited develop- 
ment. 


(4) In all countries where enforced labour in any direction 
has for a long period existed, as soil cultivation did in this for 
the many years of slavery, the emancipated and their descen- 
dants have generally manifested an aversion to that descrip- 
tion of labour. School gardens sliould be effective in correct- 
ing this feeling, for the children wdll be at first interested in, 
then w ill get to love, nature as she manifests herself m her 
varied forms in plant life. In the course of a few years, 
instead of the aloofness from agriculture which we now witness 
in so large a number of our young and intelligent people, lead- 
ing them to seek residence in the cities and towns, and to search 
for employment in directions already overcrowded, we shall 
find an eagerness to follow a pursuit which is more fruitful 
than most others of real pleasure, and which, if patiently and 
perseveringly followed, will not fail to yield a fair profat. 

(5) The efforts of the Agricultural Society to stimulate 
improvements in the cottages of the peasantry and their 
Serai surroundings have effected very satisfactory results m 
certain localities, and no doubt a continuation of effort will 
secure additional progress ; but a large majority ot our adult 
population has acquired a spirit of apparent perfect content 
with their untidy environments, and it is to be fer red that the 
Sinu deration must be looked to for any large and general 
adSces^neat cottages, with their well-kept kitchen gardens 
and flowering plots. It will be almost impossible, if the 
childrm we handled, and their love of nature is excited, a^ 
^heir lnthSiasm cooled In the school gardens for improved 
SSs SSustrial habits not to be carried to their homes ; 
-i.? i^time it might reasonably be expected that instead of 
and, in miHst of bush, or with economic plants stuck 

SSot Lduatry, ».r.. «d comfor.. 
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If this expression to our agricultural education could be 
secured, it is more than probable that within the next twenty 
years there will result a more intelligently industrious popula- 
tion, reaping advantages from their husbandry. On every 
hand in our country districts, neat cottages with their nicely 
kept gardens, the people generally contented, i happy, and 
prosperous, would be noticeable, and the Government would 
derive an increase of revenue from enlarged production, that 
should enable it to undertake and carry through public 
improvements. 


AGRICULTURAL INSTRUCTORS AND THEIR 

WORK. 

HY J. THOMAS PALACHB, Jamaica. 

Amongst the several measures recently adopted in Jamaica 
for the agricultural progress of the country and its people, 
there is none givring greater benefit tlian that of the appoint- 
ment of Agricultural Instructors, whose duty is to go amongst 
the peasant proprietors and, by lectures, instruction, and 
practical demons tra cions instruct them in improved methods of 
tilling, manuring, planting, and pruning the dilTerent crops 
that our varied soil and climate allow them to cultivate. 

Many people are of opinion that the only means of improv- 
ing the agricultural knowledge of the country is to establish 
agricultural colleges where agriculture in all its branches 
could scientifically be taught. Without questioning the useful- 
ness of these colleges for the rising generation, it is important 
that the thousands of elderly peasant proprietors, themselves 
the heads of families, who whilst owning and cultivating land 
to the best of their ability are still ignorant of the most 
improved methods of tillage and manuring, which scientific 
research has discovered, the practical application of which 
would be of such great use to them in increasing their crops 
and improving their holdings, should be agriculturally educa- 
ted. I would suggest to those advocates of agricultural 
colleges to ask themselves what would have to be the size of 
these colleges ? What the cost to provide this scientific and 
agricultural education for these thousands ? The Agricultural 
Instructors are inexpensively, yet surely, carrying into the 
homes of the peasant proprietors the practical results of 
scientific knowledge, and are quietly helping on the agricul- 
tural progress of the country. 
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«f by our present Director 

and Plantations during the Governorship of 
Sir Henry Blake, and at present, there are five Instructors 
engapd m the work. The island has been divided into five 
districts : (1) Westmoreland, Hanover, and part of St. James, 
^ntaining 468 square miles and 9,121 small holdings ; (2) St. 
Elizabeth, Manchester, and that part of Clarendon south of 
Ohapelton, 1,048 square miles with 27,66.3 holdings; (3) St. 
Catherine, St. Mary, and Portland, 922 square miles with 24,532 
1 n \ 1. Andrew, and St. Thomas, 530 square miles, 

10,379 holdings, and (5) Part of St James, Trelawney, St. Ann, 
upper Clarendon, 1,055 sciuare-iniles with 2,645 holdings. 


At first, the work of tlie Instructors was most onerous and 
difficult, owing to the fact that tlie people were very suspicious. 
It required the greatest tact and persuasion to induce them 
to listen to or to permit of any instruction in their places, 
they alleging that the Instriuitors were being sent by the 
Government to find out wliat tliey possessed, so as to tax them. 
This prejudice, I am glad to say, is fast dying out. 


The next difficulty encountered was the not unnatural 
belief of men, who had all their lives been cultivating the soil, 
and had come to think that they knew all that there Avas to 
be known, that they did not require any fiirtlior instruction. 
This idea is also steadily fading aAvay, and tlio flcmiands on 
the time of the Jnstrnctors can liardly bo met. 


The steps taken by the (fovernmeut to popularize agri(;ul- 
tiiral teaching amongst the elementary teachers, by the annual 
coui’ses of instruction at the Mico College and at Hope Gardens 
have been of the greatest service to the Instructors, as the 
teachei’s now gladly luilp to organize meetings, and place 
their schoolhouses at their ilisposal for lectures. Tlie work 
of the Instructors consists primupally in aiding in the 
organizing of brancli agricultural societies, attending the 
meetings of such societies, delivering addresses and lectures : 
attending the places of the peasant proprietors and the largi^ 
proprietors if desired, giving actual and practical instruction 
in tillage, application of manures, planting, pruning, and 
generally advising in all agricultural subjects ; advising and 
instructing on school gardens ; endeavouring to induce the 
planting of iieAV varieties and new ])rodu(!ts in dist»*icts tliat 
appear suitable ; giving advice on the keeping, breeding, and 
rearing of domestic animal'', 

I may liere mention one instance of the useful lesult of 
this work. Some years ago it was found that sarsaparilla did 
not form one of the products cultivated in the Maiicliester 
district. Plants were obtained from the Director of Public 
Gardens and Plantations and distributed amongst a few people, 
who promised to care them and in turn distribute the 
seedlings amongst their neighbours. The plant has now spread 
all over Manchester, and one dealer assured me that from 
January to September he jiurchased over iJl,000 worth for 
shipment abroad. 

Improved cultivation of this valuable plant, and a selection 
of suitable varieties are now being undertaken, and one of the 
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Inspectors of Schools has kindly placed a piece of ground at 
Hartham in Manchester, ^here he is planting sarsaparilla, to 
be used as a plot for instruction, and for actual demonstra- 
tions in the cultivation of this serviceable product. 

The work of the Instructors is most arduous, owing to the 
hilly nature of the country to be traversed. It requires to be 
continuous and to be followed up by visit after visit so as to 
drive home any good results obtained. 

The foregoing is a short sketch of the work of the 
Agricultural Instructors ot* Jamaica, which is slowly and 
gradually, but nevertheless surely, revolutionizing the agricul- 
tural methods of the peasant proprietor of Jamaica by helping 
him to improve his holding and the quality of his produce. 



WEST INDIAN AGRICULTURAL 
CONFERENCE, 1908. 

Tlio rei)ivseiitaiiv^es from liriti^h Uuiana, tlic Looward and 
Windward Islands ai'rived at JU'idgotou n, l^arliados, oii 
Tm^sday, January 14, 19()S, in tlu^ Iloyal Mail Slt'amshi[)8 in 
time to attend tlie st'ventli West Indian A^oieultural Uon- 
IVirema; arran^u‘d for that date. Those from Trinidad and 
Jamaica did not arrive* until later in tlie afte^i noon. Th(*y were 
met on arriv^al liy the memix'rs of the* K(‘ce))(i()n (.'ommitlee 
and by oi’tic(‘i’s of tlie Imjiei ial I )c‘|)artmc‘n t of Agiicultuie b/i* 
the AAe.st Indies. 

Tin*! ( l*(‘i*(mce '.vas o[)(*m*d at 4 ]>.m. on '^ruc'sday, .lanuary 
11, i^ th(^ Assemhly dooms of tlie IJaroados .Mutual Lib*- Assur- 
ance Society, HridVetown, under tin* pi'csidi'iicy ot Sir Daniel 
Morris, Imperial C-ommissionm* of A^o*icnlture for the 

West Indies, hy Ids Kxccllency the (Jovm noi* of Harhados (Sir 
Gilbert T. Charter, H.X., K.ttM.G.). Tlie ()pi*ninK c(‘remony was 
attended by all the representatives from the several West 
India Islands, except tliose from Trinidad and Jamaica, the 
representatives foi' the Canadian lleciprocily Conference, tlie 
lion, I). T. Tudor, tin* (\)lonial Secretary of iiarhados (Cord basil 
blackwood), and a lai^e number of the principal ollieials, mer- 
chants, and [ilanters ol the island. 

The following tin* list of reprcsmitatives apjminted from 
the several West Indian Colonies to attend the Conference ; 


JAMAICA. 

The Representative ot tin board id' Agruadture 

The Director of Public. Gardens and Plantation^ (The lion 
W. Fawcjktt, b.Sc., K.L.S.j. 

The Representative of the Jamaica Agricultural Society : — 

J. 11. Williams, Esq., M.A. 
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BRITISH GUIANA. 

The Representatives of t.lie Board of Agriculture 

The Director of Science and Agriculture and Government 
Analyst (Professor J. B. Harrison, C.M.G., M.A., F.I.C., 
F.C.S., F.G.S.), (Chairman). 

The Hon. B. HowEi.r. Jones. 

The Representative of the Royal Agricultural and Commercial 
Society : — 

The Hon. B. Howell Jones. 

The Principal, Queen’s College (T. A. Pole, Esc^., B.A.). 


TIUNIDAD AND TOBAGO. 

The Representative of the Trinidad Agricultural Society : — 

A. F. Clark, Esg. 

The Government Analyst and Prol’essoror Clicmistiy (Professor 
P. Carmody, F.I.C., F.C\S.). 

The Superintendent"of the Royal Botanic Gardens (J. H. Hart, 
Esq., F.L.S.). 

The Inspector of Schools (J. H. Collens, h]>SQ., V.D.). 


WINDWARD ISLANDS. 

The Representative of the Windwarti Jslamls (The Hon. 
Edward Drayton, C.M.G., C'olonial Secretary). 

The Representatives of tlie Grenada Agricultural A Commercial 
Society: — 

The Hon. AV. Graha:me Lanij. 

F. Ramsay Harford, Est^ 

The Agricultural Superintendent, Grenada (R. D. Anstead, 
Esq., B.A.). 

The Representative of the St. Vincent Agricultural & Com- 
mercial Society : — 

The Hon. J. G. W. Hazell. 

The Agricultural Superintendent, St. Vincent (W. N. Sands, 
Esq.). 

The Representative of the St. Lucia Agricultural Society : — 
The Hon. E. G. Bennett. 

The Inspector of Schools (C. F. Condeia.., Esc^.). 

The Agricultural Superintendent, St. Lucia (J. C. Moore, Esq.)* 
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LKEWARI) ISLANDS. 

The RepreHeutative ol* the Colony of the (The 

Hon. E. St. John Dranch, Colonial Seeivtary). 

The Government Analytical and Agricultural Chemist & Super- 
intendent of Agriculture (The Hon. Frantms Watts 
C.M.G., D.S(^, E.I.C., F.C.S.). 

The Rei)rcseiitati VO of the Antigua Ag!‘i(;ultural and Commercial 
Society: — 

A. P. CONVLI^V, Esc^. 

The Agricidtural and Science Masfctu*, ^Vntigua (A. II. IviRHY, 
Esq., H.A.). 

The Curator, Hotanic Station, Dominica (Joskjmi .]onm^:s, 

The Representative of tlie Dominica Agi’icultural Society : - 
A. R. C. Lockhart, Esc^. 

The Representatives of tlie Dominica Planters’ Associatit)n : - 
El). A. Acjar, Esq. 

L. Lambkrt Beij., Eso. 

The iXgricultural Representative of tlie Presidenc}^ of Mont- 
serrat : - 

The Revd. C. W. Johnson. 

The Curator, Botanic Station, Montserrat (William Robson, 
Esq.). 

The Agricultural Superintendent, St. Kitt's (F. R. SifEiniERi), 
Esq.). 

The Representative of the St. Kitt’s Agricultiual Sc Commei- 
cial Society 

A. D. C. Adamson, Esq. 


BARBADOS. 

The President of the Education Board - 

His Lordship the Bishop of Barbados (The Right Kcvd. 

, W. P. SWABY, D.D.). 

The Head-master of Harrison College (The Revd. H. A. Dalton, 

D.D.). 

The Island Professor of Chemistry in Chemical charge oi Sugar- 
cane Experiments (Prof -ssor J. P. d’ALBrciUEiUiUE, M.A., 
F.I.C., F.C.S.). 

The Agricultural Suijerintendent, Barbados (.J. R. Bovell, Esq., 
P.L.S., F.C.8.). 

The Lecturer in Agricultural Science (Lonoeield Smith, Esq., 
B.Sc.. Ph.D.). 

The Insi)ector of Schools (The Revd. Canon Reece). 

The Representatives of the Barbad<»s Agricultural Society : 

The Hon. F. J. Clarke, C.M.G., M.A., M.C.P., (President), 
The Hon. Forster M. Ali.eyne, iM.A., M.L.C., and 
The Hon. G. Laurie Pile, M.L.C., (Vice-Presidents). 

G. Elliott Sealy, Esq., M.C.P. 

T. W. B. O’Neal, Esq., B.A., M.C.P. 
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OFFICERS OF THE IMPERIAL DEPARTMENT OP 
AGRICULTURE FOR THE WEST INDIES. 

The Imperial Commissioner of Agriculture for the West Indies 
(The Hon. Sir Daniel, Morris, K.C.M.G., M.A., D.Sc., 
D.C.L., F.L.S.). 

Scientific Assistant (Walter Bipfen, Esq., B.Sc.). 

Entomologist (Henry A. Ballou, Esq., M.Sc.). 

Mycologist and Agricultural Lecturer (F. A. Sto(3kuale, Esq., 
B.A., F.L.S.). 

Travelling Inspector in connexion with Cotton Investigations 
(Thomas Thornton, Esq., A.R.C.S.). 


HONORARY MEMBER. 

The Government Entomologist, New South Wales Depai tment 
of Agriculture (Walter W. Froggatt, Esq., F.L.S.). 


The Agricultural Society of Barbados and the Chain bcr of 
Commerce appointed a Reception Committee in connexion with 
the Agricultural Conference, and the Canadian Reci[)rocity 
Conference held in the island at the same time, as follows : — 

The Hon. F. J. Clarke. C.M.G., M.A., M.C.P., (Chairman); 
the Hon. Forster M. Alleyne, M.A., M.L.C. ; the Hon. 
G. L. Pile, M.L.C. ; the Hon. Loro Basil Blackwood, M.L.C., 
(Colonial Secretary) ; the Hou G. A. Goodman, K.C., M.C.P. ; 
the Hon, J. Challenor Lynch, M.L.C.; J. R. Bovell, Esq., 
F.L.S., F.C.S. ; Professor J. P. iVAlhuqukrque, M.A., F.I.C., 
F.C.S. ; G. Elliott Sbaly, Esq., M.C.P. ; T. W. B. O’Neai,, Esq., 
M.C.P. ; G. Sebert Evelyn, Esq. ; C. E. Gooding, Esq. M.D., 
M.C.P. ; V. Hanschell, Esq. ; E. 1. Bakza, Esq. ; J. R. Bancroft, 
Esq. ; H. B. G. Austin, Esq. ; T. W. Wilkinson, Esq.; and 
F. A. Stockdale, Esq., B.A., F.L.S., and A. G. Howell, Esq. 
(Honorary Secretaries to the West Indian Agricultural Con- 
ference) ; W. H. Alldkr, Esq. (Secretary to the Canadian 
Reciprocity Conference) ; and J. S. Dash, Esq. (Hon. Secretary). 


Honorary Secretaries 
to the Conference 


[ F. A. Stockdale, Esq., B.A., F.L.S 
<! and 

[ Alleyne Graham Howell, Esq. 


The Reception Committee very kindly made arrangements 
for excursions to the Biilkeley and Carrington Sugar Factories, 
to Bathsheba and The Crane, and to the Barbados Cotton 
Faotory on January 16, 17, and 10. 
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th, »•» for 

Tuesday, January 14. - Opening of Conference, 4 p.m, 

ITecinestZai/, January 15.— Meeting of Conference, 11 a.m. to 1-30 

p.m. and from 2-30 p.m. to 3-45 p.m. 

Reception at Government House. 

Thursday, January 16.-Excur.sion to Batlisheba and country 

districts. 

Friday, January 17.-Meeting . f Conference, 10 a.ni. to 

1*30 p.m. and from 2’30 p.m. to 
3'30 p.m. 

Visit to Cotton Factory, 3*30 p.m. to 
1 p.m. 

Reception at Clielston. 

Saturday, January 18. -Meeting of Conference, 10*30 a.m. to 

1 p.m. 

Conference Dinner. 

Su7iday, January 10.— Excursion to The Crane and country 

districts. 

Monday, January 20. -Meeting of Conterence, 10 a.m. to 

1*30 p.m., and from 2.»3() to 3.30 p.m. 


The Conference was opened at 4 p.m. on Tuesday, January 
14, and a largo gathering of the ladies, planters, officials, 
and merchants of the island was assembled. 

Among those present at the opening ceremony were his 
Excellency the Governor, Sir Gilbert T. Carter, R.N., 
K.O.M.G., accompanied by Lady Carter, Mrs. Parker and 
Mr. Otho Carter, (A.D.C. and Private SecrcLtry): Lad v Morris ; 
Hon. W. P. Leacock, President of the Legislative Council, and 
Mrs. Leacock ; Mrs. F. J. Clarke ; Mrs. Edward Drayton ; 
Miss Howell Jones ; Miss Harrison ; Mr. C. P. Clarke, 
Solicitor General ; Mrs. S. S. Robinson ; Mr. H. E. Thorne, M.C.P. ; 
the Hon. Lt.-Col. and Mrs. Kaye ; the representatives 
api)ointed to attend the Canadian Reciprocity Conference 
(with the exception of those from Trinidad and Jamaica) as 
follows: E. A. Savage, Esq., and J. R. Williams, P]sq., M.A. 
(Jamaica) ; D. G. Garraway, Esq., and C. G. A. Wyatt, Esq., 
(British Guiana); the Hon. R. H. McCarthy, C.M.G., and Edgar 
Tripp, Esq., (Trinidad) ; the Hon. Edward Drayton, C.M.G., 
(Grenada) ; Frank W. Griffith, Esq., (St. Vincent) ; the 
Hon. H. A. Smallwood, (St. Lucia); the Hon. E. St. John Branch, 
his Honour T. L. Roxburgh, the Hon. S. L. Horsford, his 
Honour W. Douglas Young, C.M.G., (Leeward Islands); the Hon. 
E. T. Grannum, M.L.C., V. Hanschell, Esq., E. I. Bakza, Esq., 
Darnley C. Da Costa, Esq., J. Allan Jones, Esq., the Hen. 
G. A. Goodman, K.C., M.C.P., the Hon. J. Challenor Lynch, 
M.L.C., S. S. Robinson, Esq., M.O.P., Alistair Cameron, Esq.. 
and E. W. Mahon, Esq.,' (Barbados). 
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His Excellency the Governor, on rising to welcome the 
delegates, opened the proceedings of the Conference with the 
following speech : — 

Ladies and Gentlemen, I am here this afternoon to per- 
form a very pleasant task. It is to bid the representatives of 
both the Conferences present at this meeting a hearty welcome 
to Barbados, not only in my own name by virtue of the office 
I hold in this ancient and very interesting colony, but in 
the name of the Avhole people. 

There is, however, what I might with propriety call an 
official side to this gathering, which has reference to the 
West Indian Agricultural Conference, now here for the purpose 
of holding its seventh annual meeting, whose President, Sir 
Daniel Morris, will sliortly deliver his opening atldress. I note 
that Sir Daniel Mori'is with his usual care atid thoroughness 
has arranged a ])rogramme Avhich ought to satisfy the most 
exacting agriculturist and should yield a mine of information 
to those Avhose interests lie in the direction of scientific agri- 
culture. 

I am quite sure that the Governments of the various 
colonies in this part of tlie world, as well as the planters, no 
matter what their special interests might be, thoroughly realize 
the great educational value of these meetings, and appreciate 
the efforts which are being made, under the auspices of the 
Imperial Department of Agricultui'e, to enable these colonies, 
especially the sugar-producing ones, to compete on more equal 
terms with science, in combination with capital, in Europe 
and America. 

I am not sure, however, that while recognizing to the full 
the value of the services given, Ave are not sometimes apt to 
overlook the virtues of the Imperial Government Avhich gave 
us the Department of Agriculture, and placed at its head 
the gentleman who has been such a conspicuous success in the 
position he occupies. We must not forget, too, the generous 
assistance given to the West Indies by the British Cotton- 
growing Association, and the i)ractical interest shown by 
Sir Alfred Jones by bringijig out a number of gentlemen in 
January 1907, associated with cotton culture, with a view 
to the extension of this industry in the West Indies. 

It is not my province to anticipate matters which will be 
dealt with by Sir Daniel Morris, but I may say that Barbados, 
at least, has profited largely by this supplemental industry, and 
there is reasonable hope that the growth of cotton Avill well 
repay the careful cultivator. Lest it may be thought that I 
desire to pose as an instructor rather than as a pupil, I Avill only 
add that, in return for ^our valuable aid, Barbados will, I am 
sure, do all in its poAver to make your stay agreeable to you, 
and I trust Ave may help you to take away a favourable 
impression both of the island and of its people. (Prolonged 
Cheers.) 

I Avill now ask Sir Daniel Morris to deliver his address, 
(Applause.) 
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PRRSTDKNTIAl. APDRI^^SS. 

Sir Danikl MoitPis tluMi jiddrc'^srd ih<' ( \ inference : — 

This is th(' Seventli CoidVrence asseni])lrd for the considera- 
tion of means for advancing tlu' niatcn ial prosperity of these 
colonics. I Join in tln^ ^\ad(‘()m(^ just odVred hy His Majesty’s 
Representatives in this colony and 1 trust that as a result of 
this Confer(‘nce still greater pro; 2 ^r(‘'-s will be made in all 
departments of a.;,a*i('ul tnral activity 

We have present a lar^iu* nui Ixu* of repres(Mitati ves than 
on any previous occasion ; men win possess a direct interest in 
the welfare of tliesc^ coloiiit*-, and who are in a }K)sltion to 
speak with anlhoiity in r(‘i^ard to tlu' many (jiiestlons to ho 
submitted for con^iderat ion. A Lilaiu'c at- Mie programme of 
proceedings Avill sIioav th(‘ vai iety of -ul)j(‘(*ts to Ix^ d(‘alt with. 
From the exiHU’ienee of past yisais, 1 am able tc^ lof)k forward 
with conhdenco to yom* ln*arty support in initiating discussion 
and ;(*ontribntin" information of a valuabh^ chai'actei* h.ased on 
knowled^^e and ex[)(‘ri(‘nc(^ <j:ained inidcu' the varyiiif^ conditions 
existing in the W(}st Indies. 

The subjects to be d(‘alt with lie at llie foimdatioii of tlie 
material prospeiity of tlu‘s(‘ colonit's. mul the nu'asure of 
success that has alrc'ady att<mded oni* cfTorts should be an 
encouragcmiont for ns to per*a*.v(u<‘ on the lines hitherto 
followed. 

As at former Confc'reufx's, it is prop(W(Ml to give a prominent 
position to projiosals for introducing the tc'aching of agricul- 
ture into tlic‘ pi'imary and s(H*ondary sch()»)ls in tln^ West 
Indies. Progress in this dir(‘ction has nec(*ssarily Ixam gratlual, 
but, on the whole, we are jusiiiied in lookiiig tor ultimate^ 

SUCCORS. 


ST’CiAR ixnt STRA^ 


The prospects of the Sugar Industry, from an agricultural 
tioint of view, are n(>t unpromising. Owing to the prevalence 
of drought, the sugaj' cro]> at. Hritish (iuiaiia is estiniated at 
from 1(3 to 20 per c(mt. below the average. At Trinidad, the 
prospects of the crop are regarded as ra.vt)urable. At Rarbados, 
a moderate crop is anticipated, as alsv) at Antigua and bt. 
Kitt’s. 


Tlie quantity of susar exi-ortcd froiii Iho West Indies and 
British Guiana in was 251,118 tons, of the vane of 

£2,157,147. Taking also tlio value of ti e 

the total value of the exports of eane 'piodnets was £-,f)..0,914. 
The following are the <piautities sugar exported 

from each colony, viz ; British (Jinana, 1 1 1,9 >1 ; BarhadO', .j 0,630 , 
Trinidad, 45,004; Leeward Island; . 24,000; .Jamaica, 11,934; 
Windward Islands, (3,028. 

It will be observed that Bntish Guiana siipplies about: 15 
per cent, of the total exports of sugar from these Colonies. 
At Jamaica, the average value of the exports of sugar and lum 
during; the last five years is £2lo,170. 
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It will be admitted that, in spite of tlie many discouraj<in^ 
cireiimstaiices tliat have operated against tlie siiecoss of tlie 
sugar industry, it still remains the eliief mainstay of the pros- 
perity of British Guiana, Barbados, Antigua, ancl St. Kitt’s. Its 
failure Avould also largely affect the prosperity of Trinidad and 
Jamaica. 

The chief concern at the present moment is in regard to 
finding a reliable market for sugar i>roducts. During the last 
three or four years, the Dominion of Canada, by means of the 
preference offered to Great Britain and her colonies, has afford- 
ed a favourable market for West Indian sugar and molasses. It 
is estimated that about 79 per cent, of the total sugar consumed 
in Canada, for the year ended June 80 last, was received 
direct from the W^est Indies. The following, taken from (Cana- 
dian returns, illustrates the value of the sugar and molasses 
imported into ('anada, during tln^ years mentioned, from the 
British West Indies and British (fuiana: - 



1902. 

lOOi. 

1900. 

Arti(*les. 

-- 







ity. 


Qnniil i( > . 

■ 

(pliant H } . 

VhIik*. 



Tons. 

X 

Tons. 

£ 

Tons. 

£ 

Sugar .. 

21,107 

183,899 


l,007,M9 

102,:M(i 1,410,965 


Gallons. 


Gallons. 


Gallons. 


Molasses 

and 

Syrups 

2, 090, 001 

or, ,731 

2,554,291 

113,844 

4,111,177 

155,901 

Tot AT. 
Vatajj^s. 


279,030 


I 

l.lS0,993l 

i 

1,572,800 


The results of the experiments that have been carried on 
in the principal sugar colonies in raising varieties of seedling 
canes less susceptible to disease, and yielding a larger amount 
of sugar, are proving of increased value. Larger areas are 
being planted year by year with seedling canes, and the more 
enterprising members of the planting community are convinced 
that seedling canes, selected with due regard to local circum- 
stances, are proving more remunerative than the old varieties. 

The work in this direction, it is admitted, is only in the 
initial stages. There are still more promising seedling canes 
under experimental trial, and it is not improbable that in the 
near future, seedling canes capable of resisting disease, while, 
at the same time, yielding high percentages of sugar, will bo 
generally cultivated in these colonies. 

As some indication of the value attached in other countries, 
to seedling canes raised in the West Indies, I would mention the 
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Donierara oanos D. 7-1 and T). OH. u lncl, aro b.-iuK widely euiti- 
vated m Lomsiana and l■(>fral■(l<'d as siip.-iior |,o any <>f tbe 
eaiies luthorto ni cultivation in that i>art oi' tlic world* 


According. t() tlic la^port on tlic F.onisiana Aj-ricultural 
liiXporinieiit Sl.atioii lor seedling caiu's I). 71 and 1). 05 

have again inaiutained tln^ii* sniHu iority ovci’ tlic home canes, 
not only at the Stations l)ut througiioiit tlie State, tlie result 
being, a large extcni^ion ot* the a- ‘a being ])lanted in this cane 
this year. Tliis apidies particidariy to cane 1). 71, whicli is 
highly coinimeided liy jiractically all planters. 


In Bi’itish Guiana, reports issiuMl by Ih'ob'ssor Ifarrison 
show that tile total area under cultivation with varieties of 
sugar-can(M)t7K'r than Hourbon is about ilO.OOO acr(‘s, as com- 
pared witli 15,000 acres in 1005-0, and 10,000 acres in 10();M. 


The most notabh' increases of area umhu* individual canes 
are tliose oM). (>25, fi*om :b‘l57 to 0,000 acres, and of H. 2()S from 
»1,125 to 4,0(S7 acres, oi- about 100 ])(‘r (ami,, and 50 per cent, 
respefitively. seedlings I). I 15 and tb*‘ two abf)ve-ment ioned 

have, during tln^ si'ason, maintaine‘d t-h(‘ir snp(Mioi*it-y to tlu‘ 
Bourlion as sugar [)rodnc(*r>.‘ 

In a r('('(‘nt report, Pi*ofessor llariison state's: ‘Tln'n'can 
be no eloubt that it. is advisable* foj* earn* farim'rs on the^ e*e)ast 
lands to jilant e‘it)ier I), 100, I). 115, 1). 025. e>r l>. 117 in places of 
tlie Henirbon ; AvJie'revis farmers on the* lighte*!* le)amy lands 
should try D. 1 15 or H. 20S.’ 


Tiio re'.eeirds obtaiueel auel jml)lish(*d by tlie Boaiel of 
Agriculture sliow tliat fluring the* last, live y<‘ai*s n(‘w varieties 
of sugar-cane hael giveni, e>ver large* arenas, me*an re'sults of S, 10, 
22, and 85 j>er e*ent. liigher than the mean returns fremi the 
Boiirbein eane. 


Tlie Sugar-eane^ Mxj)erime*nts Gommitt(*e* of tlie^ Boaiel of 
Agrieulture adds: ‘ It must be* borne* in mind tliat, in the e-ase 
of many of tlie* e.>x])e*rime'nt s, t he^ varit*(i(‘s of see'dling eaiuis have 
beem growui on land e)n wriicli t he* la(.tt*i’ cane* does not llonrish, 
whiles, the Bourbon re turns are, as a rule*^ from lands of average* 
rpiality.’ 

In adelitie^n I we>nlel mention that em one estate in Demerara, 
with 1,401 acr*es mieler see*ddng canes anel 1,570 acres nneler 
Bourbon canes, the se'.cdli ng canes, tal<e*n toget her, a vtuaged 
20 per cent, better than Bourbon for the creip e>f U)()<' Amongst 
the seedling varietms, 2, 108 acres weu’o iinelen* B. 20!s, and this 
variety, during the cre>]) e)f 1907, yielded 40 ])f*r cent, meire^ sugar 
than the Boui4)on oene. 

In the paper read by Mr. Bovell at the Jamahui Conference 
{Wefit Indian Jhdl( fin, y o\, ,111, p «<S\itwas stated that more 
profit was derived from tlio cidtivation ol t he Barbados and 
British Guiana seedling canes, groAVii on tlie a iii ve (*state duriiu^ 
the six years lOObG, than would cover tlie cost of tlie sugar-caim 
experiments at Barbados since tirey were inaugurated in 1S81. 

At Barbados itself, on some few estates, no otlier canes are 
planted except seedlings. On others, appreciable portions are 
planted with seedlings of various varieties. 
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In one instance, recorded by Mr. Laurie Pile at a meeting 
of the Agricultural Socit^ty at Barbados in December 1906, in 
reference to cane B. 376, 58 acres gave an average yield 
of 29| tons of cane per acre, and the average yield in commer- 
cial sugar was at the rate of 2*95 tons per acre. Another 
instance is referred to by Mr. Bovell ( West Indian Bidlctin^ 
Vol. VIII, p. 76) as follows : — 

‘ The owner of Carrington plantation Avas good enough to 
give me the average returns obtained on that estate from the 
White Transparent and B. 147 for the past four years, i.e. 
1903-6 inclusive. For that period there were practically about 
200 acres of plants and ratoons of each variety grown each 
year. During that time, the B. 147 gave, on the average, 
398 lb. of sugar more per acre than the White Transparent. 
This would, in round numbers, amount to about 160 short tons 
of sugar for the four years. At £9 per ton for the sugar and 
its molasses, the gross value would be £1,440. Assuming that 
the cost of manufacture amounted to £200, there would 
remain £1,200 as the profit to the estate for the four years due 
to cane B. 14.7 being grown in preference to WJiite Transpa- 
rent.* 

In a report presented by the Committee of the Barbados 
Agricultural Society, it is stated that ‘ the Sugar Experiments 
carried on at Barbados during the last few years have been of 
great advantage to the cause of agriculture in the colony, and 
it would be a great blow to the sugar industry if they should 
be obliged to be discontinued, as there is every reasonable hope 
that even better results may be arrived at in the near future. 
These experiments cannot be carried on in their fullness without 
the help of the Imperial Department of Agriculture, Avhich has 
extended them to an enormous degree and with a success which 
has been a benefit, not only to this island, but to the whole 
sugar world.* 

In the Leeward Islands, the situation in regard to sciedling 
eanes is briefly summarized as follows : — 

At Antigua, up to about the year 1896, the Bourbon cane 
was practically the only variety under cultivation. This was 
so severely attacked by disease that the sugar crop was 
suddenly reduced to one-half the average production. 

The first introduction to replace the Bourbon cane was 
the White Transparent. For the crop of 1908, returns from 
seventy-four estates, or practically the whole of the sugar crop 
of Antigua, show that out of 9,811 acres under eanes, 2,578 acres, 
or 26 per cent., were occupied by improved varieties other than 
White Transparent. The Bourbon cane occupied only 190 
acres. 

Returns from St. Kitt’s for the crop of 1908 show that on 
forty-three estates, or practically the whole of the sugar area, 
5,314 acres out of a total of 7,500 acres, or 71 per cent, of the 
canes under cultivation, were newer varieties, i.e., introduced 
since 1896. 

Dr. Watts ^’explains that this large proportion of new 
varieties in St. Kitt’s^is due to the fact that the White Trans- 
parent, brought from Jamaica, to replace the Bourbon cane, 
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was not found to exhibit in St. Kitt’s that immunity from 
disease that it liad shown elsowlioro, and a more resistant cane 
was consequently looked for. This was found in H. 147--acane. 
raised by Mr. Bovell, that was first brought to the notice of 
West Indian cane planters in 1899, through the agency of the 
then newly constituted Imperial Department of Agriculture. 

Dr, Watts^ adds : ‘ If we take the exports of sugar from 
Antigua^ and 8t. Kitt’s at, very apinoximately, 25,000 tons, 
worth £200,000, and assume that the industry has only been 
benefited to the extent of 10 per cent, (an amount which will 
seem moderate to those who experienced the ravages of 
disease), this would give the very rough approximation of 
£20,000 a year as the valuta of the introduction of new varieties 
of canes a sum in excess of that spent in maintaining the 
Imperial Department of Agriculture in its entirety. It is right 
and desirable that computations of this kind, even though of 
the 1 ‘ough (‘haractcr here given, should bn made in order to 
bring home to those interested the magnitude of the interests 
involved.’ 

A summary of th<^ results obtained ui connexion with the 
working of the central factory scheme at vVntigua during the 
last three years will b(5 presented by Dr. Watts. One striking 
feature is that out of (>,000 tons of crystals shipped from the 
island, neai'ly 2,500 tons represent the gain due to improved 
methods of crushing and manufacture of crystals. At Bar- 
bados, the central factory idea is beginning to take root. 
Two estates arc being fitted with improved machinery 
Avith this object in view. 

TIIK CACAO TNI^l^STRT. 

The Cacao Industry of the West Indies ranks second in 
importance to that of sugar, the exports in 1905-0 being valued 
at about one and a half million sterling. Oaevao forms practi- 
cally the solo crop of (Ti-enada, and in Trinidad it is Avorth 
about double the value of sugar. It is also an important 
industry in .lamaica, St. Diicia, and Dominica, Avhilo at St. 
Vincent it is one of the crops that have leceived special atten- 
tion in connexion Avith the Laud Settlement Scheme. 

From figures furnished by the Collector of Customs, Trini- 
dad, it Avould appear that the average value of local cacao 
exported from that colony during the last fivt^ years Avas 
£907,083. Mr. de Cannes has placed a fair production at 
Trinidad ‘at 12 bags of 170 Ih. each to each 1,000 trees jdanted 
12 feet apart, ’ equal to (U6 lb. per acre. On the other hand, 
Mr. deVerteuil at the Jamaica Conference placed the average 
yield per acre at 3 J bags of * 10 lb. each, etpial to 455 lb. per acre. 

From the figures published in the ‘Handbook of Grenada,* 
it would appear that the average value of tho cacao exported 
from that colony during the last five years AA'^as £23(3, o{)l. 
According to Mr. E. M. deFreitas, the average yield in Grenada 
is about 4 bags of 196 tt). per acre, equal to 784 Il>. per acre. In 
both colonies, the cacao crop of 1906 was much below the 
average, duo to severe drought, or possibly, to a combination 
of drought and the preval6nce of disease. 
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At Jamaica, there is n. steady increase in the exports of 
cacao, as the result of the exertions made by the Botanical 
Department and the agricultural officers in pushing the cultiva- 
tion. The total exports for 1905-0 were about 82,587 cwt. of 
the value of about £105,907. In 1906-7, this had increased to 
50,057 cwt. of the value of about £190,216. 

At St. Lucia, cacao is being gradually extended. The value 
of the exports for 1905-6 amounted to £41,520. The value of 
the exports from Dominica during the same period Avas 
£35,185 ; and from British Guiana, £1,528. 

The Imperial Department of Agriculture has paid consid- 
erable attention to the cultivation of cacao, and manurial 
experiment plots have been maintained for several years at 
Grenada, St. Lucia, and Dominica, and what may be called 
‘sample plots’ have been adopted as centres for affording 
information to small cultivators in remote districts. 

At Grenada, there are tw’o classes of experiments, which 
may be distinguished, respectively, as ‘ sample ])lots ’ and 
‘ experiment stations.’ One series of sainiJe plots has already 
completed its three-year course and another is now entering on 
the second year. These are used as demonstration plots by the 
Agricultural Instructor, and the peasants arc thus trained, 
practically, how to carry out such operations as forking, 
drainage, and pruning. When a good crop is obtained this 
serves as an excellent object-lesson to the peasants. As an 
example, mention may be made of a plot of an area of 1 acre 
from Avhich last year the owner picked two-thirds of the total 
croi^ formerly derived from 5 acres of land. 

The experiment stations are established on large estates 
and consist of not less than 5 acres or 1,000 trees. The cost 
of the experiments is borne by the owners, the Imperial 
Department supplying scientific advice and assistance to 
enable the experiments to be conducted on uniform lines. 

In the experiments with cacao carried on at the Botanic 
Station at Dominica, the most striking and profitable results 
have been obtained from the use of mulchings of grass and 
leaves ; the gains have been phenominal, and are such as de- 
serve the careful consideration of planters. At Dominica, the 
Curator has been successful in budding and grafting cacao on 
a commercial scale. One hundred grafted trees have already been 
established at the Botanic Station, and it is proposed to estab- 
lish experiment fields of grafted plants on some of the larger 
estates in the island. 

The working of the cacao plots at St. Lucia is thus 
described by Mr. George S. Hudson ; — 

g; ‘These jfiots were each an acre in extent, situated on 
main roads, and were generally chosen on account of the 
neglected condition or the unhealthy appearance of the trees. 
The objects in view were to show that such trees could be 
restored to health and increased bearing by modern methods 
of culture, and to demonstrate what operations and what 
manures were to be depended upon for the improvement. It 
was hoped that these improved ednditions would be noticed, 
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and would lead peasants and others to adopt such measures as 

. produce similar beneficial eflects on llioir own pro[)crty. 

t yeais ago sucJi operations as nianuriiig, forking, i)riining 
draining, and clean cultivation ivere almost unknown in St. Lucia 
and, m fact, many persons believed some, at least, of tliose, 
to be injurious to the cacao. This has been changed as a l esult 
ot the practical demonstrations fiirnislied by these cacao i)lots, 
and oil estates and peasant lioldiiigs enormously increased 
returns have been obtained by tli« se means.' 

Mr. Moore, the Agricultural Superintendent, adds as 
follows : — 

yield of cacao in St. Lucia from au estimated area of 
0,200 acres, now yielding, on an average, about ;J00 lli. of cured 
produce per acre, could be trebled by means of Jiigh cultivation 
costing, on an average, from X5 to i^O })er acre 2^cr annum. 
Tills means that from the present acreage the oxpoi*ts coukl 
in four or live years’ time, be raised from 9,r)0() bags (lOOa-O 
crop), worth (at Od. per lb.) £17,500. 10 28,500 bags, worth 
£142,500. Ill addition, the intrinsic value of the cacao proper- 
ties would be greatly enhanced.’ 

FRIJJT INDUSTRY. 

The exports of fruit (eliielly bananas) from Jamaica arcj 
steadily increasing. The (hmiand Tor fresh tropical fruits in 
the Luropeau markets would fully justify greater attention 
being paid to the development of the fruit industries of the 
West Indies. The value of the fruit exported from Jamaica 
during l00()-7 amounted to £0()1,781. The only other colony 
where fruit in any appreciable (puintity is ship[)ed is Trinidad. 
The value of the exports in 190()-7 was £4,082. 

The very promising banana industry started a few years 
ago at Barbados has almost disapfiearod, owing to tlie absence 
of suitable sliipiiing facilities. A few bauaims are still being 
exported. The value in 1900-7 was £718. It should be borne 
ill mind that jit almost any time a banana imiustry ou 
a moderately large scale could be established .at Barbados. 
Mr. Bovell is of opinion that at least 5,000 acres of rich lands, 
capable of producing bananas at llie rate of 000 bunches per 
aniiuin, exist in this island The value of these, if sold at a net 
prolit of li>‘. per buiKtli iii Kiiglaiid, would be £150,000. It would 
be well, therefore, for planters in Barbados to bear in mind, 
that in addition to sugar and cotton, they have a ‘bird string 
to their bow in bananas, provided they can obtain suitable 
shipping facilities. Barbados bananas have a delicate tlavour, 
and, in the English market, thev are preferred to any other. 

Both Dominica and Orenada have, from time to time, 
arranged with the West Iiiuia (JoniiLittee for excellei't e> hibits 
of their fruit at the Shows of the lioyal Horticultural Society 
Iq London. In these islands also, as ^vell as at St. Lucia, fruit 
industries of considerable value are callable of being established. 
The value of fresh fruit (exclusive of limes) shipped from 
Dominica in 1906 was £S8S. The exports of fruit from St. Lucia 
and Grenada were of the respective values of £554 and £266. 
There is a steady increase taking place in the planting of 
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budded oranges and grape-fruit, and of the best grafted 
mangos in all parts of the West Indies, Improved varieties of 
pine-apples are being cultivated at Jamaica, Dominica, Grenada, 
and St. Lucia. The delicious mangosteen is regularly produced 
at Trinidad, Jamaica, and Dominica. 

COTTON INDUSTRY. 

The total area now under cultivation in cotton in the 
West Indies is over 24,000 acres. Of this, about 4,000 acres are 
under cultivation in what is known as ‘ Marie Galante’ cotton 
at Carriacou and the St. Vincent Grenadines. The steady 
increase (in acres) that has taken place in the areas planted 
during the six years 1903-8 is as follows: 1903, 4,000; 1904, 
7,000; 1905, 11,238; 1906, 13,100; 1907, 18,106; 1908, 24,000. 

The following statement shows the amount of cotton and 
the value of lint and seed exported from the West Indian 
Colonies from January 1, 1902, to September 30, 1907 : — 


Year. 

Weight 
in pounds. 

Estimated 
value of lint. 

£ 

Estimated 
value of lint 
and seed. 

£ 

1902 

328,530 

7,366 

9,676 

1903 

397,541 

9,031 

11,873 

1904 

698,981 

26,930 

31,891 

1905 

1,122,800 

47,846 

63,290 

1906 

1,577,431 

69,092 

90,274 

9 months ended 
September 30, 
1907 

2,013,698 

172,204 

186,510 

Total ... 

6,138,981 

332,469 

393,514 


A prominent feature of the season 1906-7 was the high 
prices obtained for the West Indian produce, owing to the 
falling off in supplies from the Sea Islands of South Carolina. 
The highest prices, viz., 2s. 8d. (64 c.) per ft. was obtained 
by the island of St. Vincent, an island that is evidently well 
suited for the production of the finer staples. The largest 
production in any single island was 852,408 ft. of lint, of the 
value of £72,326, shipped from Barbados. The estimated value 
of the lint and seed exported from the West Indies for the 
nine months ended September 30, 1907, was £186,510. For the 
six years 1902-7, the total amount of the lint shipped was 
6 , 138|981 ft., while the estimated value of both lint and seed 
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reached i£393,514. We may now regard the Sea Island cotton 
industry as well established in the West Indies. It is proving 
a valuable adjunct to the sugar industry, as tlie operations 
conveniently fall into line with the routine woi'k of the sugar 
estates. 

In islands like St. Vincent, Montserrat, Nevis, and Tortola 
where sugar lias practically disappeared, the cotton industry 
has been the means of bringing to them a return of compara- 
tive prosperity, and all classes, including the officers in 
administrative idiarge of their Government, are fully sensible of 
the altered conditions. Kurther, it may bo mentioned that 
the picking of cotton gives light eni[)loymeut at remunerative 
rates to eltlerly men, women, and children, who have hitherto 
found it difficult to obtain the means of existence. 

The Britisli Cotton-growing Association continues to afford 
valuable assistance in connexion with the cotton industry. 


Tlic ginning factories now existing are fully able to deal 
with crops in each i.sland. lu many cases the factories are 
owned by private persons. At Barbados and Antigua, the 
central factories are worked on co-operative lines. The net 
profits earnecl by the Barbados factory during the last season 
enabled it to pay 12 [icr cent, on the capital invcstetl. 

At St. Vincent, the central factory, in deference to the 
wish of the cotton growers is still being worked under the 
control of the Imperial Department of Agriculture. 


From the 20,000 acres now under cultivation in Sea Island 
cotton, it is not improbable that, with an average yield of 150 ft. 
of lint per acre and an average value of 1«. id. per ft., the total 
value of the lint and seed will amount to about a (piarter of 
a‘ million sterling. In another live years, it would be safe to 
assume that the total value of the wtton industry to the 
West Indies will not fall far short of half a million sterling. 


In reviewing tlie very promising position of the cotton 
industry in the West. Indies in a letter affiiressed to the 
Colonial Office, dated August 12 last, I stated as follows : 
^VhUe I rejoice to be in a position to report that a new 
industry of Lnsidorable value has become established during 
the last six years in the West Indies, it is incumbent upon me 
S Sace on record that the cotton industry, even when 

developed on a larger scale, cannot entirely take the pl^e of 
deveiopeu s the welfare and prosperity ot 

» m3 rfoE u».. UtUTto clepeuded. Tl.„e i. no 

doXt that in the s.naller islands, where the cultivation of 

and at Barbados, An ‘ cultivated on the same land 

and cotton can, with advanW 

as alternate or rota^tio J* | pj-ogperity to such an extent as 

«Umg from tho dev., op- 

lueut of other industries. 
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LIME JUICE INDUSTRY. 

Very valuable information in connexion with the Lime 
Industry in the West Indies was contributed in the papers 
prepared for the Jamaica Conference. ( Went Indian Bulletin 
Vol. VIII, pp. 1()7.72.) 

The total value of lime products exported from tlie island 
of Dominica during tlie year HiOO Avas ^55, 171. The expoi ts 
of lime products from Montserrat during tlie same period were 
£(),883. The exports from Jamaica were of the value of 
and from Trinidad £1)82. 

A. syndicate of llritish capitalists has obtained a grant of 
1,500 acres of land in British Guiana at Agatash on the 
Esserpiebo River for the purpose of establishing a 11 me 
industry. There is no reason why success should not attend 
an intelligent eiTort in this direction, especially as lime trees 
are known to llourish in various parts of Biitish Guiana. 

The need for improvement in the quality of West Indian 
concentrated lime juice has long been under consideration. 
As stated by the Hon. J. C. Maciutyre, it has been iiointed 
out that the great diiference between the price of Sicilian 
and West Indian concentrated juice, amounting usually to 
about per hogshead, is very largidy due to the indiiTei eut 
preparation of the latter, as it usually contains large 
quantities of puli) and foreign matter and carbonized 
juice, due to excessive concentration. 

Mr. Macintrye has demonstrated, tliat where tlie juice 
is allowed sullicicnt time to settle ami iiroperly (*lear, an 
increase in price, equal to about 30.s'. ])er hogshead may be 
obtained for the concentrated juice. This would be equal to 
a net gain of 286*., after deducting discount and changes, based 
on the value of the product. 

Citrate of lime is now becoming one of the rcgulai* artieli\s 
of export both from Dominica and Montserrat. It is evident 
that by preparing conc.entrated jui(?e of high (juality and the 
manufacture of citrate of lime, the value of the products of 
the lime industry in the West Indies can be considerably 
increased. 

In oi'der to assist lime planters to obtain reliable data in 
regard to the advantages likely to arise from the preparation 
of citrate of lime as against concentrated juice, the Imperial 
Department of Agriculture communicated with representative 
firms in Europe and America with the result stated below. 

The opinion of one of the largest buyers of citrate of lime 
in the United States was : — 

‘ Citric acid contained in citrate of lime sells at a higher 
price than that contained in concentrated juice. We would 
give preference to citrate as against coneentrateil juice, and 
the tendency is strongly set in that direction, and will remain 
so. We consider the saving in making citrate to be at least 10 
per cent.’ 
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A Britisli linn tloaliiig largely in citrate of lime held 
a similar opinion : — 

‘ Citrate of lime is preferred to concentrated juice by 

acid makers A higher price is paid for citrate of lime 

than for jiiic(i, and there is a considerable saving in freiglit, 

casks, and loss by leakage There is no clianee whatever of 

the demand for citrate of lime falling olT and returning to con- 
centrated juice. We believe that more citric? acid can be saved 
in making (?itrate than in making concentrated juice. The 
demand for citric acid averages about 0,000 tons of citrate per 
year, of the value of over lialf a million sterling.’ 

In a paper prepared by Dr. Watts {Went Indian Bnlleiin, 
Vol. VIII, pp. J 07-72) information is given in regard to tlie 
construction and ecpiipineiit of a factory for the manufacture 
of commercial citrate of lime, with plans for a factory capable 
of dealing with a crop of about 12,000 barrels of limits, equiva- 
lent to about 100 casks of concentrated juice?. 

A pamphlet entitled ‘The A. H. (J. >f Lime Cultivation,’ 
dealing also Avitli tliti manufacture of eon(?entrated juice and 
citrate of lime, is now in preparation by the Imperial I)e.[)art- 
nient of Agriculture. 


ri(;k industry. 

Reference has already been made to the remarkable 
development of the Rice Industry in British (iuiana. The 
following figures will show the progress in recent years 


I 


Feriod. 

Rainfall in 
inches. 

1S9S-9 

' 49-93 

1902-3 

94-48 

1906-7 

112-79 


Yield. 


Acreage. 

Baddy, tons. 

hlipial to 
rice, tons. 

0,477 

0,37 1 

4,053 

16,628 

? 0,522 

12,138 

20,507 

40,472 

30,152 


From the returns published, it would appear th.^t whilst 

"T Sfcn cSo;S, 

consumption, but a . p,,iana The first rice exported from 

and to French and Date tnuana.^^ "io02-3. Last year, the 

®4o\t uf tue ™lu. of «078 (* 1»,55»). 
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Rice is also being cultivated to some extent in Trinidad, 
Jamaica, and St. Lucia, but the exact figures are not available. 
It is hoped that further information in regard to the rice 
industry of British Guiana will be presented by the representa- 
tives from that colony. 


COCOA-NUTS. 

The [chief ^areas occupied with cocoa-nut plantations are at 
Jamaica, Trinidad, and British Guiana. The exports for 1900-7 
were as follows : — 


Colony. 

Quantity. 

Value. 

£ 

Jamaica 

7,002,298 

28,369 

Trinidad 

13,089,937 

40,500 

British Guiana 

49,990 

140 

Totau ... 

20,232,225 

69,018 


From the fact that high prices have been ruling lately for 
fresli cocoa-nuts, it would appe 2 ir that there is a world’s shortage 
in this commodity — iwobably due to drought and disease. 
According to information from Jamaica, the exports from April 
1, to NoA^ember 2, 1907, amounted to cS, 706, 128 nuts. The prices 
on tlio spot on November 22 were 115.s*. per thousand. 

The area in cocoa-nuts at British Guiana is probably about 
7,400 acres. It is pointed out by the Board of Agriculture that 
‘neglect and over-crowding’ are productive of poor returns, as 
well as the prevalence of disease. 

The diseases of cocoa-nuts have been carefully investigated 
by the Imperial Department of Agriculture and the services 
of the Mycologist Avere loaned to Trinidad in order to study 
the diseases in that colony. Specimens of diseased plants from 
British Guiana have also been carefully examined. Similar 
diseases occur also in Jamaica and to a very serious extent in 
Cuba. 

Provided the diseases referred to are kept in check, there 
Avould appear to be favourable opening.s for extending the 
area under cocoa-nuts in the West Indies and British Guiana. 
It might be recommended, subject to the conditions existing 
locally, to plant cocoa-nuts generally in the lowlands and 
along the banks of rivers in British Guiana. Some districts in 
Trinidad are evidently Avell adapted for growing cocoa-nuts, 
preference being given to areas where disease has not yet 
sho\yn itself in a virulent form. If high prices continue, this 
wohld Justify more attention being devoted to cultivation, 
as well as to the control of diseases. 
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si(»n‘- for land for plant iiu; iidibor ha\a^ Ihm-ii applied for. Tin* 
hill*- I )r. (’all I lo\ .’diins w a of op.inion ( ha t aloin.^ tin* lianks of 
tin* i'ls-(a|!ie;>(» above I la rl n-a, a h/ai;- lb(^ ( 'nyn ni and Ma/arnni 
and in neui\ [lace- (oi I he I pper I )ein(‘ra i a 1 1 i V(‘r, la ricc" “ ta- 
lioiis of llcr it /ensis and Cnsfiflod eonhl bo 

sneees^fiilly e,-; ‘d)li-ht'd. (b* abo ri*e()mnK!nded ilie plantinii: 
of tlui indi'.;enon'* p ), eie'. of .S’npdo>/ a - ‘ e\l r(‘im*ly hardy and 
((iiiek-irrow iinr, and bivcly to iriva* ^nxxl ret urns U wo or tlii'oo 
veai*.> earlim* than llie (fa -t ilioa.-, and Lhri'c oi* four yi*a]*s (‘arlioi* 
tlian tin* lb‘Vea^d A ninidn*!* (»f rubber 1 reirs an* nndi‘r extim'i- 
nK*nlal (rial at tln^ Onf|ern(‘t‘miii,ir Idirin Seliooi. ddn* ( 'onibinotl 
Cjonrt- has \oled tin* iu‘ei‘s.'-ary liimb for ihi^ npkeo)) of 
a Kiilibor Kxpt*i'ini(‘nta] Stat 'on at Isorooroo in the nortli-W(*st 

(list ric't. 


Tlu'ie arc* about 2,t)t) (’aslilloa nibbi*! trees in the island 
„f St. laicia i-.u.«inK tV.m. .-i^l.t U- tuvlvr v.-.'.rs of Mso 

nnmln‘r of intelx plantiul. Some ol the 

iiava* i'ee(‘i'l]y lu'cn i.app(‘d uilli satisfactory i*esnlts. 
IIMK). rid-ibcr f i ' n»i St. Ijiieia was wiliK^d at •> .. per Ih. 
On* Krrai'd ( ’ de. It'd (faslilloa, trees j 4 '*()\ving 
were t/ipped b> Mr. Hudson in AnKti'-t di()‘* and 
Al)ont eiiilit y of the t n*(*s w^'K* thirtiM'n years 
old, Jn the lirst tajipinir oi 


a lai'Kt 
older 
In January 
in London, 
anioinc (*aeao 


hVbru.arv 1907. 

old iUid tlu' rest aboiii Iinio y.viis , ■ , 

L\s o9.'. ih. of eiired nibher were obtaim‘d, yi(*lding a. yross 
’ " t'j.s* id Hi tlie -i*e(>nd lapiiliiK of lOaUeesin 

February OOT’tbe «ro.s yield w.es Xl Ls y. The averafje 
return from tlio two tat)pmg.s per tree was at tlio rate ol l)^ 02. 


105 trees, 
return of 
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cured rubber, yielding a net profit of lOJd. per tree, making 
a total of £4 lls. lO^d. for 105 trees. 

At Dominica, Oastilloa is also regarded as the best rubber 
tree for cultivation in that island. The tree grows well and 
it can be depended upon to yield good rubber in eight or ten 
years from the time of planting. The Lagos silk rubber tree is 
attacked by black blight, and in other respects it is not regai'ded 
as quite so satisfacitory as Uastilloa. A few plants of Hcvca have 
lately been introduced with the view of testing the suitability 
of the conditions at Dominica. 

TOnACCO INDUSTRY. 

Mr. Fawcett was good enough to prepare an inteiesting# 
account of the Tobae(50 Industry at Jamaica ( West Indian 
Bulletin^ Vol. VIII, pp. 209-28). The industry in that island 
is practically the only successful tobacco industry existing in 
any of the British West Indian Colonies. This is remarkable, 
as the headquarters of tobacco growing are in the neighbouring 
island of Cuba, and it lias been shown over and ovei* again, 
that suitable conditions for growing fine tobacco exist in 
Trinidad, Barbados, and the Windward and Leeward Islands. 

The exports of cigars from Jamaica for the year 1905-() 
were 40,325 \h, of the value of £20,312; of tobacco leaf, 0,551 11). 
of the value of £210, and of manufactured tobacco, 11,201 lb. of 
the value of £1,251 ; the total being £21,809. 

Experiments have been carried on at St. Kitt’s both with 
shade-grown and stin-grown tobacco. A plot of J aero 
produced shade-grown tobacco for wrappers weighing 09 Ib., 
i.e., at the rate of 552 lb, per acre. The sun-grown tobacco yielded 
at the rate of 820 lb. per acre. The crop of the latter was 
disposed of locally at the rate of Ls. 2d. to l.'j. 3d. per lb. 
Mr. Shepherd reports: ‘The experiments carried on this year 
(1906-7) have been successful so far as the yield per acre is con- 
cerned, and every precaution has been taken to guard against 
the defects of last year. With respect to the local market, 
a ready sale can be had for leaf tobacco at the rate of 4 It), for 
$1*00; and as 170 lb. cured tobacco have been obtained from 
a little over \ acre of land, equal to 800 lb. per acre, the gross 
proceeds would be at the rate of about £40 per acre.’ 

A small proprietor at St. Vincent has for some time pro- 
duced cigars of fair average quality. These are in use in the. 
island and are well spoken of. Nothing has recently been 
heard of the tobacco industry in Trinidad. 

I recommend those interested in tobacco growing to study 
carefully Mr. Fawcett’s paper above referred to. 

It is proposed to appoint a Committee of this Conference 
to discuss the piospects of tobacco growing and to advise 
.whefther the services of an expert from Cuba or Florida would 
be likely to be of advantage in assisting local officers in over- 
coming some of the difficulties that hitherto have been met 
with. 
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niSTBlBUTION OP ROONOMIO riyANTS. 

An important service rendered by the various botanical 
anti experiment stations in the West Indies is in raising and 
distributing economic plants For the purpose of extending the 
areas under cultivation in sugar-cane, cacao, limes, colToe, 
spices, grafted mangos, budded oranges, cocoa-nuts, rubber, 
^i*oes. They also serve to raise the (quality aiul 
yield of the crops by introducing new and more jiroductive 
varieties. An approximate estimate of the quantity of plants 
distributed during the year 1000-7 is 511,900. These plants ar(‘ 
usually distributed at cost price, and thus membei’s ot* the 
planting community arc placed in an advantageous position in 
extending the (*ultivation of the older staples, and in starting 
mnv ones. The largest number of plants distributed in any 
one colony was 189,200) at Jamaica. This was followed by 
130,052 at Trinidad, and 83,505 at Dominica. 

As sliowing tlie enormous s(*ale on wliich imi)rov(Ml sugar- 
canes are distribiit(‘d, it is on record that, in one season, 198 
mule cart-loads of seedling and other canes from the areas in 
sugar-cane exiierimonts attached to the llotauic Station at 
llritish Guiana were distributed in that colony. At .Jamaica, 
45,905 caiKJ tops and cuttings were distributed, while at Grenada 
4,850 idaiits of D. 95 were disposed of. At Barbados, the 
number of e vne tops and cuttings supplied to plantations in 
the island and shipped to the neiglibonriug colonies has been 
on a considerable scal(\ 

I believe no greater service (‘onld be rendered to the cause 
of agriculture in these colonies than by the liberal and 
systematic distribution of improved varieties of canes, fruit 
trees, and other economic plants. This work has been in active 
operation for many years, and it deserves to bo extended in all 
possible directions. 

ANIMAL INDUSTRIES. 

Considerable attention is being devoted to the improve- 
ment of horses and cattle, and also of small stock kept by the 
peasantry. Jamaica maybe regarded as the headquarters for 
horse breeding in the West Indies. The importation of 
thorough-bred horses from England into Jamaica was begun in 
1752, and has been continued to the pre.soiit time. Thorough- 
bred is regarded as the best strain suited to Jamaica ; heavier 
and coarser breeds are stated not to liave been snecossful. 
There are good prospects in Jamaica fur breeding p' lo ponies. 
Good mules are also raised in the island. 

At Trinidad and Tobago, the (Jovei nmcnt Stock Farms 
have been maintained for many years. In addition t(' supply- 
ing local requirements, t>ic neighbouring colonies have also 
been able to obtain good iv^ysore .iirl otlier cattle, as well as 
sheep, pigs, poultry, etc. 

The Board of Agriculture at British Guiana since its organi- 
zation has paid special attention to the introduction of pedigree 
stock, including stallions, a jack donkey of Spanish breed, 
Shorthorn bulls, half-bred Guernsey bulls, Holstein cows, 
Zebu cows, Shropshire rams, Berkshire sows, and poultry. 
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At the small stork farm attacOird to the Aj^rienltnral School 
at Vincoiit tliere is a tJioi’oiii^h-hi’od horse*, * Hean II,’ (dark 
bay, 10 hands), a fine thoroujifli-breMl Ayrshiie bull, an Aryshirt^ 
gj’adc cow, and a Harbados cow. 

A moderately lar^^c^ stock farm, with a nninlaa' ol* useful 
animals, is attached to the liiinatie! Asylum at Harbados. It 
has lately lieen decided, on tlu^ r(u;*ommendation of the Agricul- 
tural Society, to im{)ort a jack donkc'y. 

The Afi:ricultural Society at St. laicia has dom^ us‘‘ful work 
in introducing animals to improve* local bre*eds. Tin* Stj)ck 
Farm at Skerre'tt’s, Antii^ua, has now bee_m e‘lose‘d and the 
animals elisposoel e)f. 

Tlie futures e‘fTorts of the Tmpe'rial r)opartm(‘ut of Agricul- 
ture are i)re)])()s«M] to lie (*onfine.*d te) e)ffe‘Mne: a bonus iu the 
smaller islands for tlie introduction e»f a limil'Ml number of 
})edij?ree) animals uneh'r conditions that u ill em-iuc that, tin* 
animals are* of a snitabh* character, and tlial t heir sen vie-<‘s are^ 
available te) the publics ;^(*norally. A snm e)fal.M*nl/ C’JOO [ku- 
annum may be* ext)e'nd('d in this manne*!*. 

• It is satisfactory to learn tiiat th(‘re have^ be(‘i\ no ve'ceut 
onthre^aks of anthrax oi* other dis(‘;isf* amouir-t animrds eliirinir 
tlie past ye‘ar. The^ edlort-s of the^ Imjjcriai 1 )cparl-n)cnt of 
Agrieailture in ele^alin^j: Nsith anthrax at St. X'incent are* 
beiim e*()ntinue‘(l e)ii satisfae-tory ]iiK*s. Alyout o.OOO aniimd^. 
have been su(*cessfidly inoculate'd aiul the^ nnmlx'r of d(*aths is 
J 2 :raeliially elecrcasing. r(‘})ort pre*paive] by the* (love^rnmi'iit 
Vet(U‘inary SnrKeon at St. Vincent has re^ceauly l)cm\ 
published. 

Interexstiiij^ ]ntre)due'tions made^ by the^ lmpf*rial l)t‘part.- 
iiieut of A^rieadture^ consist eef two Punjab u:oats. landeMl at. 
Barbade)s iu .luin^ IhOO, The* survivor of the'se^ has ])rovod 
most useful iu impre)ving the local bre'(‘els. Tin* prejeremy are*- 
of a most proniisiu<^ charactea* ami i’e‘adily e*onim.and 
prices. 

Tn Se])tember 1007, four ram shee[). were* intioduced fre)m 
West Afrie*a. One* of th(*se rams mex*i.snre*s ine-ln's at the* 
slionlder and weighs 110 Ih. All tlie animals a re^ e)f tin* W()olle*s*^ 
breed of shee[) dese'ribcd in the IFe.s*/ Tndiait JhiUt'l in,{Vi)]. VT, 
]). 187). They are harely anel w(‘ll suiteel to \Ve*st Indian ce)n- 
ditie)ns. They are alse) re{jfareh*d as the me)st prolitable e)f any 
of the mutton brceels. The tlesh is e)f e\\e*e*ll(*nt epiaiity ainl 
miicii appreciated in the^ We^st Iiidiexs. 

AGRiori/rpRAri loan haxk.s. 

It is dcservinp; of mentiem tliat the only A^rieadtnral Bank 
established by law for issuing loans to members e)f tln^ ])hint- 
in^ community is that redeem tly e*stablishe*el at Bai*bade)s. 
}*articulars in rej^ard to ‘ 'J'he Siij^ar Industry Agricultural 
Bank’ will be laid before the Oe)nfcremce by the Hon. F. J. 
Clarke, C.M.G. 

An Act (No. 4 of 1907) to regulate advances in aid of the 
Cotton Industry has been iu force* in the Leeward Islands. 



Latterly its operations liave boon ronPinod to Montserrat, 
Ngvis, a>iul Anguilla. Tlio advaiiri's won* inudo to largo and 
small estates. In most oases, liowevor, Ihi* horrowors wiM*e 
persons of small means. A study of tlu* i‘xp(*!'ionoe gaiiuni in 
this instance would be useful ni pointing out some of the diHi- 
culties to be avoided in any similar s(*lioino in future. Witli 
this object in view, I propose to invite Dr. Watts, who for 
some time Avas in cliarge of the (*otton loans in the Leeward 
Islands, to make a brief statement at this Conference. 

It is also interesting to add that Co-operative Loan H.inks 
for peasants are being continued in Jamaica, the money for 
loans being provided by de[)osits made by the [)c*o])le them- 
selves. Mr. F.iAVcett reports that several hanks have* been 
started and tliat at least two of tlies(* ai*e iji operation, v\y. , th(^ 
Trinity Ville Bank and the Christiana Bank. A papei* on the 
latter was presented by the Revd. W. Turner at tlu^ .Jamai(‘a 
Conference ( Indian linllctin, V"ol. VIIL p. 250). Tins 

Bank commeneed to make loans to its jnemhe*!^ in May 1000, 
and on December 81, 1006, eight loans had b(H‘n mach*. oiu^ of 
which had matured and had been rcjiaid: .C38 w(‘i e out on loan. 
With a membership of tw(mty-fiv(i, the inconu*for th(‘y(*ar was 
£28 0,v. 5d. ; tli(^ total funds of the Bank uert‘ 1^57 S.s*. 8f/. The 
Chairman congratulated tin* members on tin* v(*ry sa tisfa,c*tory 
chara<^ter of the first report. It Avas consideivd very satis facr- 
tory that the Bank had now nearly £i)0 to its credit and tliat 
it Avas steadily increasing. 'The loans made during tin* y(*a,r 
had been for tlio purchase of stock and land, and for improving 
cultivation. 

It may be suggested, Avith the vicAV of meeting the l•e(plire- 
ments of small rice groAvers in British Cuiana, that atlvancos 
might be made on the lines of the cotton loans in the JiCeward 
Islands, or elTorts made to start Co-opera ti Am Loan Banks on 
the lines of those at Jamaica. In regard to the latt(n% it is 
important to bear in mind that each bank should d(ia,l with 
a limited area, so that those avIio advance the money aie im- 
mediately in toucli Avith the borroAAmrs, and can jndgi^ for tluim- 
selves as to the manner in which the money is apjJied. 

AGUlCULTURAli S110AV8 AND EXIIIIU TIONS. 

Successful agricultural sIioavs continue to be held in th(i 
various colonies, and they are exercising a bcnefici.-d inlhience 
in draAving greater attention to the bcitter c!dtiv<ition and 
preparation of produce, and to improvement in ttui brcieding of 
horses, cattle, and small stock. They also serve tu bi ing into 
prominence the distinctive }Arodnctions of each colony. 

In addition it is gratifying to rei-ord that imamased impor- 
tance is noAV attached to the display of West Indian products at 
exhibitions in the United Kingdom and in (Viiiada. hi (lon- 
nexion Avith the former, this Conference would desire to 
acknowledge the valuable services rendered by the West India 
Committee in London and its indefatigable Sc^eretary. The 
Canadian exhibitions last year were exceptionally successful. 
They have been the means of bringing before the people of the 
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Dominion, in a striking manner, the rich and varied productions 
of these colonies. 

A Permanent Exhibition Committee now exists in every 
colony and these Committees are provided with funds so that 
they are enabled to take prompt and effective stej)s to got 
exhibits together and, what is of equal im[)orbance, to send with 
them attractive literature containing a description of the 
colony with notes on the commercial products in each case. 
In these days, we cannot wait until produce is asked for. We 
must take advantage of every opportunity to let people know 
what we can supply, and establish a reputation for produce 
of the character and quality required. 

PRizK-rionniNG schemks. 

A Prize-holding Scheme which has been in operation in 
Jamaica for many years is regarded as most valuable. It is 
also of great assistance to the Agricultural Instructors in 
enabling them to show practically how effect may be given to 
their recommendations. The scheme is for the encouragement 
of the cultivation of peasant holdings, and it also takes the house 
and sanitary conditions into account in the awards made. Only 
persons holding not more than 20 acres of land are allowed to 
compote, and the residence must be on the land entered for 
competition. Fifteen yirizes are offered in eacli parish and they 
range in value from £l to Oa. The judging is conducted on 
a system of points as follows : Permanent crops, 80 points ; 
catch crops, 15 points; fences, gates, and general condition of 
the holdings, 15 points ; live stock, 20 points ; house, 10 x)oints ; 
sanitary conditions, etc., 10 points. Referring to the parish of 
St. Ann the Judges state; ‘We desire to congratulate the 
Agricultural Society on the wonderful response to their efforts 
to improve small holdings as manifested in the preparations 
and improvements in the holdings submitted for inspection. 
Wo feel sure that in no other way could such improvement, 
such interest, and such an amount of labour be excited, with 
tliG expenditure of so little money.* 

The Board of Agriculture at British Guiana has arranged 
for prizes to bo offered at Farmers’ Competitions as follows ; 
(a) plots of ground provisions of not less than 1 acre ; (b) plots 
of coffee cultivation containing not less than forty trees ; (c) 
plots of fruit cultivation of at least ^ acre and of not less than 
six varieties of fruit trees ; (d) plots of cane cultivation of not 
less than 1 acre. At a meeting of the Board of Agriculture 
held on March 27, 1907, the sum of $120 was contributed 
towards the Farmers’ Competition on the East Coast between 
Buxton and Mahaica. 

A Prize-holding Scheme for encouraging greater attention 
being devoted to the cultivation of small cacao plots in the 
colony of Grenada was started ih 1904. The Judges in their 
report for 1906 stated that the extension of the Prize holding 
Scheme was likely to be most beneficial in improving peasant 
holdings and deserved the warm support of the Government. 
The scheme is now being extended to two parishes in Grenada 
and the prospects are most promising. 



, Baibados somewhat similar results have been obtained 

f Peasants’ Mxliibitions. whicli have been 

^ ess n y earned out under tlio aus])iees of the Imuorial 
Department of Agrieulture during tiu. last seven years. It is 
lopcc 1(1 tlu'se peasant shows will iio\v lu' coniiiuKHl by 
contributions from local funds. 


I regard these prize-liolding scliemes and peasant exliibi- 
valuable agencies foi improving tlie general 
condition of the holdings of small proi)rietors, and 1 heartily 
lecomniend them for general adoption. If properly organized, 
tJie actual cost sliould be comparatively small. A sum of £50 
would be sufficient to start a. prize-holding sebeme in a fairly 
large disti’ict fa* to ])rovide ]U‘i7(‘s for a peasants' show in any of 
tlie Windward or liccnvai'd Islands, and Barbados. Tln^ essimtial 
point is that whicln vcu* plan isa<iopt(Ml, it should be ada[)ted to 
local eonditions. 


A(JRK:ri;rUKAL KDia^ATION. 

This is an important subji^ct to be discussed at this 
Conference. It is impossilile witliin tln^ li.nitcMl time at my dis- 
posal to present mor(^ than a brief sket(di of the efforts that 
have been made in tliis <lire< tion. 

The teaeliing of agrienltur(‘ in Klementary Schools has 
made lair progress at Jamaica. In JOOO, only six schoolis 
received special grants, amounting to £^12, for teaching agi*i- 
cnlture. Tn IhOh, tlu^ nnmixu' of s(*liools had imaeased to 
ninety-two, and tin’) spe<*ia.1 grants to £227. The annual 
courses of instruction in tlieon^tical and practical agricuh 
tur© given to tln^ teachers at the I\Ii(‘() Training C'ollege have 
been continued. Thesis courses last for a month, and the annual 
attendance has usually been about sixty. 

At British Cuiajia, thi*ee (lovernment school gardens have 
been established at Georgetown. Jn addition, it is reported that 
the managers and teachers of over fifty schools havf^ started 
small gai'dens in tlnur own districts. Theses latter are earning 
about 80 per (;eiit. of the small grant olTered umhu* tJie Code 
Regulations. 

In Trinidad during tiie last year, 202 s(*liools were examined 
in pracftical agiiculturc. Steady progress is repoi’ted from all 
parts of the island. The formation of school gardens is 
hindered by the want of suitable land, and by other diilieultic^s. 
Fiv^e horticultural school shows arc' annually held in Trinidad 
and Tobago. 

At Grenada, agricultural education in Klementary Schools 
appears to have declined during thc^ last two years and nothing 
worth mentioning is being cl^’ne at present. Matters are 
practically at a standstill also in the Elementaiy Scnools at 
St. Vincent. Moderate pn.,. rc'ss is '-eported from St. liUeia. 

At Barbados, forty-one hoys’ scdiools and tlu*ee girls’ scliools 
presented children at tlie annual (examinations in Object lesson 
About one-third of tliesc liad school gardens or sliowed ]:)lants 
under cultivation in pots or boxers. It is stated tliattlic school 
gardens are decidedly better inaiiaged than before and the 
number has increased to twenty-one. The school exhibits at the 
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Peasant Exhibitions reached a higher standard than at previous 
sliOws, and evinced great'care and attention on the part of the 
children. 

At Montserrat, five school gardens have been started and 
it is reported that very good results have been obtained in the 
cultivation of various kinds of vegetables. Theoretical instruc- 
tion is also given in school hours. 

At Antigua, efforts have been fairly successful in introduc- 
ing and encouraging the teaching of agriculture and the 
formation of school gardens. So far school gardens have not 
been successful at St. Kitt’s. On the other hand, at Nevis, 
school gardens have had greater success, and at the Agricultural 
Shows the schools have always been well represented. 

The Agricultural Training Schools at St. Vincent, St. Lucia, 
and Dominica, where selected boys from fifteen to eighteen 
years of age are boarded and taught for a period of three years, 
have clearly demonstrated the value of such training in raising 
the standard of cultivation, and in spreading sound knowledge 
as to the treatment of (adtivations. About seventy boys trained 
at tiiese schools have already obtained employment as foremen 
and overseers, or are otherwise engaged in Agricultural work. 

Agriculture in secondary schools and colleges is making 
steady i)rogress in Harrison College, Barbados, at Queen’s Cf)l- 
leg<‘s at British Guiana and Trinidad, and at the Jamaica 
College. The numbeu* of boys who have passed through the 
agricultural classes at Harrison College during the years 1902-7 
inclusive, is seventy-two. Of these eighteen have been awarded 
the Certificate of Proficiency in Agricultural Science and four 
more boys will probably receive the Certificate when the 
results of the Cambridge Examinations are known. 

In 1903, the teaching of chemistry, botany, and agri- 
cultural science was introduced into the curriculum of Queen’s 
College, British Guiana. Mr. E. W. F. English is the Lecturer, 
and considerable interest is being manifested in this branch of 
knowledge. Pupils of the Queen’s Royal and St. Mary’s Colleges, 
Trinidad, are given instruction at the Government Laboratory 
by the Professor of Chemistry and his assistants in agricul- 
tural science, including elementary chemistry and botany. 
At Jamaica, pupils of the Jamaica College are enabled to make 
use of the Government Jjaboratory. During the past four 
years, praiseworthy efforts to carry out a scheme of higher 
agricultural instruction in Jamaica have been made at the 
Government Laboratory, with the assistance of the Lecturer in 
Agriculture, the Assistant Superintendent of the Experiment 
Station, and the Science Master at the Jamaica College. 
Seven students attended the course of study in Agricultural 
Science during the year ended March 31, 1907. Of these, five 
presented themselves for the Diploma Examination of the 
Board of Agriculture and were all successful. Professor J. P. 
d’ Albuquerque, of Barbados, who examined, reported favourably 
upon the work sent in. 

Agricultural science is also taught at the Grammar Schools 
at Antigua and St. Kitt’s by competent masters, and scholar- 
ships are being provided by the Imperial Department of 
Agriculture. 
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Th«‘ j^^nr ni lit cv.-it nr(‘ vrlnt ii'.ic to n.L::ri<-nlt m al subjiH'ls in 
{ill purls oT I ht‘ \\'<‘-t I miir- v-iill <M)ni imit"'. TIh' /Uifhlui ol 
tlie I )<'pM rl m<'i> l. >1' Au rirnil i,r(‘ ii .);nnaica iind I hi^ of 

the Jdtnoiid Anrii lo't oro I Nf)» /.7// in?i.i h ! << i ii a hiuh pbicr junon^st 
sucli a 1 lo f‘. I would al^o nu nliou llir » j ua i I urly liulIfAin 
issiM'd hy I hr liolaairal I >«*pa i i mcnt ;iL d'l iu* lad, {vn<l tlin 
J^ro(U’<'il nor< oi l.lu' d'rlu.idad, tiiMi.ida, and I /oiuiuicii 
ynllural Social i- ddir iiivt inmil)* ' «»[' {i (juarlcrly puhlicJition 
(MititJcd 'flic JiO{fn<(( (if /if( Ilford <*/ A (j ri(‘ ol ( oro of JirilisJi 
Clu,i(iH(f ha'^ lalcly been i.-^^ued. 

'^riiu. linprA.il T )('] )a vtni(‘nl of y ricid i iirt' lias coMliiiU(‘d tbo 
])ul)]icati(‘n (d lie- !*( a'i idyhlly . j //re u//aru/ A7 a’s ( \h)ls. I to VI.), 
and (he ijuari uK' -(iculilif* j(»nrnal, lids/ Indian liallcfia 
(\'()1>. I to \ III). 

In ad'iith.ai, (hr (olloniny h'ooKrap droyrr^'S Hrjiorts 
lia \a' 1 )r< ai is *- m 1 : 

[o')io!l nj' (lie AL'?i<n!tmal Whuk ta!rird rn ;it Iharhjidos 
for I hr -ra-(!r Itlhi-h: I'ail -' I and Ih Manniial K\ [ua i nnait s, 
Ik-n t III, \ ai iri ir^ oj‘ Si|j,«|}- 

‘IJrjwti't (ih Ivs p«aiinrnts conduct <al in llu‘Lr(‘\V{nd l.'-ljinds 
’with Sn'Mr (anc-- m i hr ^ra^on IlMi.d-T: daii 1. \\*\rii‘ti(‘s ol’ 
vSnyar-canr. hart It, Mjimoial l<\ prrinuail-.’ 


'J'Ik' !< 

isMK'il : 

illowing nundxa*' of tln^ Pamjihle 

t SiU’i(‘s liave, hiaai 

(ID • 

S'-ciliiny tdanes and Ahmuiial 

1 larbadtH, ) 00 1 0.* 

t]\-p(ninH*nts at 

(iro ‘ 

\.15C. of ('ott-on rianfing, ’ N' 

h'di t ion. 

‘w rand hhdargiMl 

(i(i) 

‘SciMidng .Mid Mihca- (dancs in the 

■ l.iM'Wrard Islands, 

■ (17) ‘ 

.Manuri'd Jdxperiments with Sngar-ciuu' in the 
Leewa.i d l.-Iands, lOO.iO. ' 

( IS) ’ 

‘ Hints for loot (hardens.' 


(-HI) ' 

■ .Siaalling (\a}H‘s and Manniial 
l»arha<lo“-, lOO.d 7. 

lOxpi'rimmits at 


Also tiir followiny; licalhds; ‘ Tlio Treat imait of Aulhrax,' 

‘ ThoVrr<‘at men ot'ilu* (’otuui Worm,' ‘ Th(‘ Scai; InsoiTs on 
Ootton,' ‘Thu K^rl’nl Tiinhri' Trei's t>r I )oniinic*{t.' 

PolIo^^ ini; A, mind Pro^rr.ss lir})oi ts (with iihistra tions) 
on tlio Ihitanic and Kv]u.!a!>c nt Staiions liavo l)(‘en issued, viz : 
Virgin ishinds: (haaiada : ‘n . J\ii (.’s Ah vis : St. Jauaa.; Dom- 
ini(*{i (in the ]>rrss): Montseri'jit (in t he press). AIs<^ a Rc'port 
of the X'etiainaiy SnijJTi'on t'lt St. Vincent, iind a Hjindbook of 
the AV('st Jndi(‘.s for dis( l ibntion at the Canadian Kxhibitions. 

A new and enlarge<i edition of ‘Nature Teaidiiu^,’ forininp: 
an illustrated vein me of iibont 210 pages, is in tlie press, and 
will shortly be issued. 
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SUMMARY. 

This is a brief review^ of the position and prospects of 
ajj:ricultiiral effort in the West Indies during tlie last few years. 
The main object has been to uplift the West Indian Colonies 
into the view of one another and into the view of the Mother 
Country and Canada and of capitalists and markets everywhere. 
Many of the facts brought forward will be supplemented in 
fuller detail by information to be laid before the Conference 
by those who have taken so active a part in the work. In 
estimating the results of previous Conferences, I believe we 
are justified in regarding gatliorings of this character as of the 
greatest possible value in organizing our efforts and maintain- 
ing them on uniform lines so as to produce the b(‘st results. 
There is now liarinony of action and sympathetic inteiesli 
tak<ui in agricultural mattei s in all i^ortions of these colonics. 
The West Indies havesliown that they are capable of steadily 
responding to a scientific^ idtilization of their resources. They 
have also fulfilled the reasonable hopes that have been entertain- 
ed in regard to the i)ossibility of improving old and the 
successful development of new industries. Twenty-four years 
ago, in a ])aijer read before the Royal Colonial Institute, 

I endeavoui ed to place before the English people l easons for 
believing that tlieie was oven then a prospect of the A Vest 
Indian Colonies entering upon a more prosi)er(ms career. 
Four years later, in an add rc'ss delivered before the London 
Chamber of (/^mimerce, I expressed confidence — a con- 
fidence in winch 1 have never wavered — tliat there Mas 
a Jiopoful futures before th<*se c*olonies and that it was within 
the power of the pciople themselves to reahze that future and 
to bring back bomethiiig of the former allluence of the Wc‘st 
Indies. 

Since thc^n, yve have gone far and ‘done things.’ AVe 
have interested one of the largest manufaciuring industries in 
Great Britain in our welfares We have been told ‘that if it 
had not been fur the fine Sea Island cotton iiroduced in tlie 
West Indies during tlic^ past few years, ic is probable tliat 
a good many of the mills in L-uurashire using the finer grades 
of cot ton would have been obliged to work short time owing 
to the scarcity of the raw material.’ 

Still more recently, we have attracted the attention and 
warm sympathy of our vigorous and thriving kinsfolk in 
the Dominion of Canada, and there are possibilities in that 
direction also that may be pregnant of good to the AVest 
Indies. 

A strong pull and a long pull should enable us to overcome 
many of the difficulties that now confront us. We would thus 
place the West Indies in the way of taking full advantage 
of the numerous and valuable resources which, as I have shown, 
are lying everywhere witliin their reach. (Applause.) 

The Hon. Fokster M. Auleyne (Barbados) : At the Agri- 
cultural Conference held in Trinidad in the year 1905, I alluded 
to the thirty-nine representatives as the thirty -nine articles. 
These thirty-nine articles I am told this year, have now expand- 
ed to eighty. I do not know how to symbolize the number of 
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eighty except to allude to the Eighty Club in Lomlou, and 
I do not think most of us would belong to that. I congratulate 
Sir Daniel Morris on the number of dt^lcgates who have 
responded to his invitation to attend this (k)nferenc*e. It 
shows that these (iistinguished men would not have come so 
many hundreds — in some cases thousands ~ dI* miles and incurred 
time, trouble, and expense to attend a (^)n['(n‘en(*(i of this kind if 
they did not think it would 1 ‘csult in some r(‘,al ami lasting 
good ; ami as this is tlie seventh time on winch it has been 
held, Ave must take it tor granted now, that the value of these 
Conferences has beenpioved. Therefore, I must repeat to you 
my congratulations. If there is .iny ti'iuh in the statement 
that ‘ in the multitude of councillors tlien^ is wisdom,’ tlnm this 
Conference of eighty members ought to bt; a very successful on 
indeed. I believe that it will be. I believe Wi; have (?om3 here 
to work, not only during the arranged ni(*»3 little exeiir^ions, 
and so on, but by sitting down here in this Conference room 
for solid work. You have given us in the programme 
which I hold in my hand a most am[)le bill of fare. 1 hope 
we shall api)ro.ich it in a voracious spirit and swallow the 
whoh? thing. If we do that we shall h iVij done a great de d, and 
1 hope it will b<3 of lasting bouelit to tlic West Indies. Yon 
have given an (exhaustive acceount of the industries of the \Yest 
Indies and have taken us over all th(3 [)ointsand facts which you 
think Ave ought to take hold of. That is to say, you liave given 
us an account of the industries wliich you think may l)o most 
successfully (h^veh^ped, and which, if devcloi>ed, by means of 
care and attention and improved apt)lianc(‘s, may make each of 
tlioso industries successful, and so restore the old pro.s[)ei*ity 
of the West Indies on a renewed basis. We hope so too, and 
Avo liope that by the aid of these Conferences and by other 
means Ave may develop iho.se industries successfully. It 
is no part of my business to traverse your stateiiients, and 
at any rate it Avould be iiii[)ertiuent on my part to critici/.e 
them. I can only say as regards the sugar-ca)ie exjHU'iments 
here in BarbadcJs, of whu^h an account was given by Professor 
(rAIbmpierque and Mr. J. K. Rovell at the IManttu*^' Hall, 
Bridgetown, last Friday evening, that tiie progress that 
has taken plaee in the last three years is sullicieiit to develop 
hope in any one here. These experiments, although they 
have been going on many years, may be said to be still 
in their infancy, because there is so much tliat l•cmaius 
to be done. Already so much lias been done tiiat we see 
ourselves almost on the immediate prospect of ihwoloplng 
seedlings, which, judging by the early i)rounse if they give 
anything like Avhat they ought to, should pioduee in 
the future— not a cane but canes— that should be a Aveapoii 
with which we might be able to go on with coiifideiice 
ill the great struggle of Caiie rei'sns Beet. It is my 
humble part, to-day, merely tonuwe a vote of thanks to you 
for your admirable address which will put new hope in 
us in the West Indies not only as regards live sugar cane 
industry, but all those other industries to Avhicli you have 
alluded. 1 now ask this Conference to pass Avith enthusiasm 
a vote of thanks to you for the lucid, admirable, and compre- 
hensive address which you have delivered to us. (Applause.) 
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TJie Hun. E. St. JoiixV Branch (liuewiird Iwlaiid.'-): It is 
witli the jifi'oatest pleasure l.Ual. I i‘is<* to seeuud the vole uF Hianks 
to Sir Daniel Morris fur the able anil very iideii^stin^ 
addi'ess delivcu'ed June tu-day, and I do so wiih iht* greater 
pleasure and sati^^fa(*l ion as I am a r<‘pres(‘nl at i vo of 
a eoluuy whieh is <Ieeply sensible uf lln^ bem^fits \v'hi(‘Ji have 
aeo'ued to it owing to tJio presene»^ in its midst of a ^ve]I~ 
efjuipped Departnnmt of Agrieultnie. The t'lTorls of Sii- 
Daniel Morris and Ids aJik; litaiHaiant r. liave biam a (‘ons|)i('uous 
success in the Ii(‘ewa»*d Islands, and altliongii it \va>uld be 
too much t(j say that t.o these elToi'ts ar(* due llndr promis' 
ing linancial outlook, y«*t undciubtedly they have largely 
contril)ut(Hl to it. lsola,(.(;d facl.^ and tin* o! >-^m‘va.tjons of 
imlividual planters, ir scauiis to me, ar(^ of littli^ value in 
themselvi's, but wJnm the work and km)\\lf‘dge of eaeh 
indiviilual is absorb(‘d and (‘ori-elat lai wiih that of others, 
we liave a valuable aggr(‘ga-te whieh bring'- about imp<n*tant 
and sometimes unexpeettal re-ull,s. It is in this diriH-tion 
that the Depai'tmeiit of Agrieultuic' has beim conspicuously 
siKrcessful. Hefort' 1 sit <{own, 1 may ptu’hap^ b(‘ .allowed 
for a monuMit to loucli on a more; perrouai topic and to 
(‘ongratulate Sir Daniel on having so .-oon after iluj disas- 
trous events winch atttmded the (\)nfm*enee of last y(‘ar 
in Jamaica sucee(Hl(Hl in gatlnu-ing around hinj so distinguisluul 
an assembla.g(' as w'c s(H' I nue to-day. 'Fhat ('onfer( ne(‘ ifi Jam.a ica 
oi)ened with a most brilliant- promise, (t, eiuhsl in a niamitu* tlia t 
some of us her<j too well rcunemlxu*. Hur \vi‘. .all recolItM-t tlie 
rare and bravu' o])timism with which Sir Daniel Moni^^ then 
met wliat must hav(‘ been to him a. l)itlcr di pi»oint ujcaj t , and 
v^hat must bi' a lasting disappom tnn ni lo all of us. 'J"he 
(pialitics wdiich (Uiabh'd him to do th.it ami ilu‘ pre''».W(u*ancc 
which miablcd him lo ladrioxe the f.dlen fortunes of that 
Coiifertmco must command for hitn r(‘>pect an»l adtidralion 
everyw’hercN and not hsast in this old-cstal Jl'^iied and viuy, 
very IMatish (*olony in which wc have the gooil fortune to he 
present to-day. (Applause.) 

Sir Danhol Mokih.s: it is hardly [)ossi])l(‘ iu th(^ few' 
AVOi'ds 1 addr(‘ss to ,\'ou now, to ade(|iiatelv thrnd; you for your 
kindness in responding to my invitation to e(.))n(' to lids 
Conference, for tlui largi^ gathering 1 hu(‘ to-day, and for tin' 
very kind ^vord.s t hat ha \ t? fallen from m> fri('nds Mr. h'oicsTi^R 
AiJ.EYNK and Mr. Hraxc h. Of all the work (;f tin* (k>nference, 
this is possibly the most dini(adt part of my <hity that of 
ade(iuately thaid<iiig you for the very cordial reeeiitiou you 
give me and for the at)pre<*iat ion of my services in (*onncxion 
with agri(!ultural wa>rk in tJie \V(*st, Tudi(‘s. I have m^w for 
many years taken an active ])art in this work. 1 am more? 
than ever convinccxl of tlie ultimate success of it. As Mi*. 
Ahhea^ne has told you, there is strong eviihuK'c^ that ari‘ 
moving slowly, but surely, in tln^ direction of improving the 
condition of the vSUgar and other imhistries iu the West 
Indies. 1 wall not detain you any loiigm* I liav(» already 
occupied a very large amount of your tiimi this afternoon 
except to express again my deep appreciation of the kind- 
ness shown me. 1 would also as on former occasions 
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place on record my great indebtedness to luy colleagues 
who are working with mo in this island and in other 
parts of the West Indies. Also 1 desire to (express niy 
appreciation of the support I have iweivtul from those in 
authority in the various olonies and from Llie nnmibers of the 
Legislature and of the Board of Agriculture and Agricultural 
Societies. Wherever 1 go in the West Indies, 1 am l•(‘c(dvetl in 
the kindest possible manner. I find also that the oflicers of 
the Department are, without cxeei)ti.>n, receiving tlie warm 
support and the contidence of the p(H)ple among whom they 
labour. In a few years more we shall lind a perceptible 
change taking place in all parts of the West Indie-’, and 1 look 
forward to the day wiien the West Indies will resume some of 
their former prosperity. (Applause.) 

I would add that the Conference will resume at li o’clock 
to-morrow morning. I ask the constant and regular atttmdance 
of every member of the (Jonforence in order that we may 
be able to get through the large prograninn^ of pi (M.*,eedings. 
There are many very interc^sting problems to he brought before 
you, and I trust before the Conference sei)arat(vs, we shall 
feel that we have got through a large amount of work, and 
that we have been able to place before the agricultural (‘om- 
munities of the West Indies information likely to be of value 
to them. 

I would now invite you to accord to his lOxcellency your 
appreciation of Ids coiii’tesy in coming liere, and of tlie cordial 
manner in which he lias welcomed you. I have tound his 
Excellency most willing to lielp in the work ot the De[)a! t.inent 
of Agriculture, and his presence here to-day is fiirtlnu* evidence 
of his kindness. 

I would mention that tin* iiroceedings of this Coid’ereiice 
are open to the general public. We sliall meet from day 
to day, and those geiithmien who are eitlua* resident in the 
island or visitors are welcome to come in and listen. I need not 
detain you longer. I hope to have the |)leasnr(^ of meeting you 
in Conference to-moriow 

The Conference tlieii adjourned until 1 1 a.m. on Wednesday. 


The programme of proceedings indicating tlie matters to bo 
discussed on the subsecpient days together with advance copies 
and proof sheets of the payiers to be read were eireulated 
amongst members. The subjects, however, were not necessarily 
to be taken in the order there given. 

ABSTRACT OF PROCEEDTNCS. 

The regular business of the Conference was proceeded with 
on Wednesday, January 1." at 11 o’clock. 

SUUAU INDUSTRY. 

The Prksidknt in a few opening remarks briefly referred to 
the experiments tliat had been conducted throughout the West 
India Islands, and called upon Professor J. B. Hahrison, 
on behalf of British Guiana, to open the discussion on the results 
of ‘Recent Experiments with Seedling and other Canes, to- 
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gether with Manurial Experiments with sugar-cane in the 
West Indies/ 

Professor Harrison reviewed the work that had been 
carried on at Britisli Guiana up to the end of 1907 and submitted 
a limited number of his ‘ Piogress Report in Agricultural 
Experiments for 1900-7.’ It was stated tliat 30,000 acres were 
occupied in British Guiana with varieties other than the Bourbon 
and that a very considerable i)roportioii of tlie total sugar area 
of the colony was being cultivated in new seedling varieties. 
Ill 1899, about 550 acres were occupied by new seedling vai ieties 
in the colony. The opinion was cx)n'essed ' that tliere can be 
no doubt that it is advisable foi* cane farmers on tlie coast lands 
to plant either I). 109, D. 145, IX 025, or B. 147 in place of the 
l^ourbon, whilst farmers on the lighter river-lands should try 
D. 145 or B. 208. 

Reference was also made to the experiments that had 
been commenced to inquire into the effects of long-continued 
manurings of sugar-cane lands with sulphates of ammonia and 
with nitrate of soda, and wlujther liettei* results would not be 
obtained by the substitution of one nitrogenous manure for 
the other. The results of the extieriments show that the sub- 
stitution of nitrate of soda on non-limed land for sulpliate of 
ammonia, continuously applied for fourteen years, was 
attended by a reduction of the increased yield, due to tlie 
nitrogenous dressing from 12*1 tons to 10*3 tons, whilst the 
substitution of sulphate of ammonia for nitrate of soda on the 
‘ nitrate’ fields, increased the yield from S G tons to 9 2 tons pei* 
acre. On limed soils, the substitution of nitrate of soda for 
sulphate of ammonia reduced the yields due to nitrogenous 
manuring from 11*8 tons to <S tons per acre, whilst tlie cliauge 
of sulphate of ammonia for nitrate of soda on the nitrate iilots 
practically did not affeiit the yield. Tliese are the result of 
only one series of experiments, but the apparent ill-eff'ects of 
long-continued nitrogenous manurings were far more noticeable 
when nitrate of soda had been continuously used than wliere 
sulpliate of ammonia had been, and indicated tliat on very 
lieavy clay soils, iiudor tropical meteorological conditions, the 
de-flocculation caused by long-coiitiniied dressings of nitrate of 
soda is likely to prove more injurious to the soil than is the 
souring action of sulphate of ammonia. The results also sug- 
gest that the injurious effects of nitrate of soda are moro 
maiked on limed land than onnot-limed land, probably due te 
the liberation of free alkali in the soils during the de-floccu- 
lation caused by the nitrate of soda. Where soils, especially on 
the lighter lands of the colony, have been manured 
continuously for from thirty to fifty years with sulphate 
of ammonia, its souring action may have become marked, 
and decreases in yields may have resulted therefrom. 
A cure for sourness lies in an applicatipn of lime and not solely 
in changing the use of sulphate of ammonia to one of nitrate 
of soda. Manurial experiments with phosphates showed 
results that confirm the conclusion arrived at, that if a heavy 
clay soil in British Guiana yields more than *008 per cent, of 
phosphoric acid to 1 per cent, citric acid solution under con- 
ditions of continuous shaking for five hours, manuring with 
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phosphates in all probability will not produce commensurately 
increased yields of sugar-cane. Until recently, large quantities 
of slag phosphates were yearly imported, but, now, as the 
result of fourteen years’ field exi)eriments, the planter is able 
by subniitting a properly drawn sample of the soil, to which 
he contemplates applying slag phosphates, for analysis, 
to decide as to the advisability of such an application. 
Considerable economy has ensued from tlie adoption of this 
course, and this coiuilusion is an important one for the 
guidance of planters in British Gui.ina. Seedling canes liave 
also been pr oduced from arrows of the more promising varie- 
ties. At present, in addition to the seedlings obtained in 
1001, 1005, and 190(5, there are 335 varieti(‘s of canes in 
cultivation on the Experimental Fields, of which 143 kinds are 
being experimented with on fair-sized plots. 

lion. FnAN( IS AVatts, adverting to the point brought for- 
wai'd by Professor Harrison in connexion with the acidity of 
the subsoil, said it was a matter which was deserving of 
further investigation. In Antigua there were large areas 
Avhere saline water existed, which he believed was of a differ- 
ent character and brought about by dilferent agencies than 
those referred to by Professor Harrison. Subsoil drainage, he 
thought, for Antigua, imp()ssible. 

Hon. B. lIowELii Jones, si)eaking as a practical planter, 
])ointed out tln^ necessity of planters co-o))erating with 
scitmtific men in carrying out experiments with new varieties 
of sugar cane, if the sugar industry of their colony was to reap 
the full benefit. Cue thing which the experiments conducted 
in British Guiana liad taught the planters there was this : that 
they should be cautious in stating that a cane of a cer- 
tain variety Avas so much superior to a cane of another 
variety, A cane which suited one locality might prove 
a failure in another — conditions of soil and climate had always 
to be taken into consideration. 

In closing the discussion. The President observed that it 
Avas always to be borne in mind in connexion Avith the experi- 
ments carried on at the Botanic Gardens in British Guiana, that 
the soils Avere remarkably stilT, and the ct)iulitions existing there 
Avere such as possibly existed no Avhere else in the West Indies. 
There Avere also great variations in the soil and conditions in 
different districts in British Guiana. Hence, it should not be 
a matter of surprise if a certain cane proved a failure in one 
locality and Avas regarded as the best variety in anotlujr. That 
being so, he did not think that Barbados, British Guiana, 
Jamaica, or Antigua Avas in any Avay prejudiced because 
a cane that gave good results in one colony did not yield 
high returns when planted in another colony. 

Professor J. P. d’ Albuquerque (Barbados) folloAved, on 
behalf of Mr. J. R. Bovell and himself, Avith a paper 
dealing with the results of the experiments Avith sugar-cane 
carried on at Barbados to the end of the season 1905-7. 
He referred to the x>amplilet, containing a summary of the 
results obtained on the experiments Avith varieties, Avhich had 
recently been issued by the Imperial Department of Agricul- 
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tiire, and which was in the hands of members of tlie Conference. 
Furtlier and success Ful progress had been made in the direction 
of cross fertilization, with the object of })rodueing seedling 
canes whose parentage (both male and ftmialo) were distinctly 
knoAvn, and an extended series of exjieriments has been 
inaugurated by Mr. h\ A. Sto(JKJ)ALK, a.s outlined in the Wrnt 
Indian Bulletin (Vol. V^IIJ, pp. 79-90), for the purpose of 
raising now varieties by hybridization. The experiments with 
seedling canes at Barbados ^.howed that many seedlings gave 
indicated yields greatly superior to those given by Wliite 
Transparent, the standard cane, but it wan stated that 
although it was not anticii)ated that such suiJerior results 
would be shown by these canes whtm )>lanted over larger areas, 
yet it was hoped that a large nnuiber of them would maintain 
a practical advantage in yield over that variety. By these 
exijeriments, the planters are enabled to decide what varieties 
are best suited to their dilTerent soils and climatic conditions, 
but it must be left to the planters themselves to ascertain 
experimentally what canes they will plant uj)on a large scale. 
The fact that 8,000 acres are planted in seedlings in Barbados 
indicates that the planters are fully aware of the good qualities 
of these newer varieties. It is also interesting to note that 
many Barbados raised seedlings have done exceptionally well 
outside the island. 

The mannrial experiments indicate that a normal a])pliea- 
tion of farmyard manure nitrogenous artilieials is to 

be recommended, and that sueJi manurial treatnumt gives better 
results than those given by additional applieatioiLs of farm- 
yard manure to the normal quantity {q)[)lied on the estates. 
The application of phospliatic and potassic manures had given 
varied results, and, in some inslancos. notable increases of 
yield were recorded. 

Mr. A. P. Cowi.KT (Antigua) meiitioiied tliat the manurial 
exxieriments at Barbados showed that artilieials adtled to farm- 
yard manure gave increased yields, while tlu^ ex])erim(ints at 
Antigua gave results which indicated that anoi inal api)licatioii 
of farmyard manure Avas quite suHicient for the sucjcessful 
groAVth of plant canes. Such dilferences as these indicated the 
necessity of having established reliable experiments in the dill er- 
eiit islands, and the results obtained sliowod the necessity of 
having a well organized Agricultural Dexmrtment in their midst. 
Information was also asked for in reference to the dilferenee of 
results obtained from seedling canes when planted at dilferent 
periods of the year, and to the length of maturity of several of 
these canes. 

Professor d’Albuquerque briefly replied, and the 
President drew attention to the dilTerent periods taken to 
reach maturity in the cases of seedlings B. 208 and B. 147 — the 
two canes instanced by Mr. Cowi.by. 


The following Committees were axipointed : — 

Education Committee : — Ilis Lordship the Bishop of 
Barbados (Chairman), the Revd. H. A. Dalton, Professor 
J. P. d’ Albuquerque, Dr. Longfield Smith, the Revd. 
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Canon IIei5( b, Mr. J. 11. Williams, Mr. J. 11. Collkns, 
Hoii. FfiANcis Watts, Protcsnor Harrison, Mr. T. A. Pore, 
Mr. C. F. CoNDRLL, Mr. A. 11. Kirrv, I'roLesHor Carmodv, 
and Mr. W^alter Pifken (Sc^crotary;. 

The Tol)a(T;o (voiiiinittcc: Tloii. W. Fa\V(M<]TT, Mr. .1. li. 
Povell, Hon. H. Howkj.l Jones, Mr. J. (J. Moore. Mi'. H. T). 
Ansteai), Mr. W^. X. Sands, Hon. Francis Watts, Mr. 1' R. 
Shepherd, and Mr. Josejmi Jones. 

The Conl'erencc3 tlien adjoiiriuM I'or luncheon. 


Upon tiio I'esuniplion oL‘ hiisiiKiss, Hon. Fran(MS Watts 
(Leeward Islands) ^ave a sinnniary ol* the results of the ex^xn i- 
nients that have be(3U carri(‘d on witli seedling and other cjoh's 
in Antigua and St. Kitt’s. It was stated that the inability to 
raise a large number of seedlings in vVntigua and St. Ivitt's was 
due to the fact that high, dry winds and, freciuently, tirought 
prevailed at the time when the (;anes werci arrowing. They, 
therefore, were dependent ui)on supplies from the Kxpiiriment 
Stations at Hritisli Cuiana and Harbados. The row nuitliod of 
expe]*iments was ado[)teAl for testing new varieties of canes 
befoi*e introducing them into cultiv^ation on a large s<*al(*. 
This method had i)roved satisfactory and lai’ge areas of 
seedling canes aie now [)hintcd in Antigua and St. Kitt’s. It 
was stated that 2(5 percent, and 71 i)er (*ent. respectively, 
of the total sugar-producing arenas of these colonies Avas 
occupied by seedling canes. 

It was further mentioned that a striking feature about the 
Antigua experiments was the dilTeience in the time reciuired 
by the diHerent varieties to come to maturity. B. 117 usually 
took about sixteen or seventeen months, wliile B. 208 matured 
in about twelve months. 

Manurial experiments had bet^n conducted. They show 
conclusively that artificials are not to be recommended for 
application to plant canes if the oiwl inary applicatio/i of 
farmyard manure is given. The experiments with ratoons 
are divided into two series, and the results are publishtMl 
annually in pamphlet form and in the large Reports by the 
Imperial Department of Agricidture. 

Hon. Francis Watts next read a i)aper on the results 
of the Central Sugar Factory in Antigua, which showed 
that this factory was successfully worked on co-operative 
lines and was making a substantial profit. Fstates . thcr than 
the original contractors were anxious to sell their canes to 
the factory. In aiiSAver to enquiries he expressed the opinion 
that unless factories were run on co-operative lines, in (*oun tries 
where muscovado sugar vvas chiefly made, there was little 
likelihood of success. 

This factory was erected as a pioneer one designed to solve 
the much debated (piestion of whether it is prudent, or 
desirable, under the conditions in the Leeward Islands, to 
abandon the muscovado method of sugar inaiinfacture for the 
methods of modern factories. In 1907, the season ju.st endo<l, 
4,230 tons of sugar have been made from 40,782 tons of canes, 
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as compared with 2,348 tons of sugar from 24,676 tons of canes 
in 1906, and 1,634 tons of sugar from 15,860 tons of cancs in 1905. 
Tlie position of the original contracting i)roprietors may be 
summed ni) as folloAVs : they have sold 62,274 tons of canes and 
have received £28,501 , or 9.s. per ton by way of hrst payment, 
£7,367, or 2s. Ad. per ton by way of cash bonuses; making 
a total of IKs. Id. per ton of canes, and have invested £3,341 or 
l.s. {y\d. per ton of cane in the factory. The A shareholders 
have received 5 ])er cent, interest on tlieir money and, in 
addition, casji bonuses of £5,115, equal to 2()1 per cent, in three 
years on the capital invested by them or 6*8 per cent. ])er 
annum. This is capdvalent to 11*8 per cent, per annum in all, 
and in addition, ther(i is the investinent in the factory of 
£3,341 out of the proJits ecpial to 4’4 pea* cent, per annum. 

It is also Avorbh noting that 11.'?. Id. per ton of caiies 
is equal to 5*6 lb. of 96" sugar X)cr U)0 lb. of cane. 

In course of the discussion that ensued, 

Tlie lio7A. F. jM. Ai.lkvnk (Barbados) enciuired wliat it cost 
per mile to provider the railway lines belonging to the factory. 

Hon. FuANias Watts replied that the lines, including 
rolling stock, c-ost about £160 per mile. 

The Hon. F. J. (Jlarkis (Barbados) asked whether there 
were many outside the original conti*act.ors who sent their canes 
to the factory, and at wJiat rate wene they paid. 

Hon. Fran( TS Watts replied tliat there were many estates 
which noAvsold theii* canes on a basis of 5J, lb. of sugar ])er 
100 lb. of canes, Avhicdi worked out at a little under lbs. 4(/., and 
they were i)erfectly satisiied to sell their canes at that rate. 

Mr. T. W. B, O'Nkai. (Barbados) eiKpured whether the 
factory was a government one. 

Hon. Franc is Watts replie<l that it was ii co-operative 
concern. The (iovernnumt gava? the residue of the Imperial 
Grant-in- A id to assist in the establishment of a central factory, 
and that remains as a lien against tln^ factory. They were umh^r 
the obligation, however, to purchase not less than a certain 
quantity of canes every year from the growers at not less 
than 7s. Qd. per ton. 

The PuRsiDKNT stated that out of 6,000 tons of crystals 
shipped frcjm Antigua, nearly 2, .500 tons re[)r('sented the gain 
due to impiovcd methods of crushing and manufacture. 

Hon. F. J. C3LAHKW said that the conditions must be vastly 
different in Antigua from what they werci at Barbados, because 
three years ago when the figures in connexion with the 
Antigua factory were published, some of the planters in Bai*ba- 
dos took the trouble to weigh their canes, go into calculations 
and make comparisons with the figures of the Antigua factory. 
They found that with their muscovado ))rocess they did 
very much better than that factory and had realized fully 
14,'?. a ton for canes. lie had been furnished with statistics 
by several planters who weighed their canes and in every case 
they had found that they would have lost considerably by 
selling their canes to a factory at the prices paid at Antigua. 



Hon. Fran(7S Watts was of opinion that for tin* plantor 
to fji]| valno for his (*ain‘s the factory must Ik* worked on 

tlio eo-o[)ei*iit i vti pi in(*i[)Ie. 

The Puh'siDKXT pointed out that this point was s[)e(,‘ially 
emidiasized in tin; l{(^[)ort of the Itoyal ('ommissiou, and until 
they could ^ot a. co-ojKU’ative factory workiu;.^ in Harbados 
and owned by the p(*oj)le tlHunsi‘lv'es, there was little chance 
of tile as[)e(it of things being materially alt(‘ivd. 

Hon. Ih Howfjj. Jon’ks asked \v cether tluM-aiu's shoidd not 
be paid for l)y (‘ontcmts rather than by W(‘ight, as the sugai*- 
content of tin* jui(‘e of the sugar-eain* va!i(‘d eonsidcM’ably. 

Hon. FiiAN(*is Watts tboJightthat so far, satisfaction was 
felt as to buyiiig cajies by tlnur w(‘ig]it. 

Jfon. Franc is Watts next gavu' a summary of a paper, 
linden* r(^visi(^n, on * ( )bsei*va tions on tln^ work of sugai'-cane 
mills, and d(Mlm*tions to be drawn th(u*efrom.’ IIt‘r(^ it was 
suggestcal that the (‘flieitmcy of a mill may bc^ accurately 
inc^asured by as(*ei*la.ining the p!*o[)ortion of Juices r(*maining 
in th(^ nu'gass in relation to the fibre*: in oth(*r words, the 
quantity of first mil! juiec^ per 100 parts of iibr(\ . 

This fac'toi* iKM’mits of the (‘omjiarison of mills working 
under the most diva*rs(* eonditions (*ither of tlie quality of 
the (*ane or jnica', or of the eliaraeter of the mills. (.Viriqiarisons 
ean be made iK'twe.en mills g»-in<ling either good or indifferent 
eaiK'.s : it is immaterial whc'thcn* ma(*(*i'alion is iis(h1 in one of 
the mills under comparison and not in Hk* other it even 
ai)plii's to sncli med-hods as the Naiid(*t process wh(*r(*in the 
niegass discharged, saturated with wat(*i*. A dirc'ct com- 
parison (‘an also b(^ made botw(*(*n any mill and tiu* .Vandet 
pro(*ess irrespective of the (piality of cane handled by ea(‘h. 
Similarly, a. singh^ mill in a muscovado sugar woiks may be 
directly conipartMl wit-Ii a modern mill using maceration, ft 
is of no (Kmse(pieneo what (pialif.y of eane (‘itlH*r mill deals with. 

The CoidertMice tlien jidjourned to enable the Representa- 
tives to attend a recc'ption at (lovernnient House. 


The Conference resumed on Friday morning, January 17, 
at 10 a.m. 


SrCiAli INDUSTRY. (CoalitllUid,) 

Professor P. Caumodv (Trinidad) read a paper on ‘ Further 
notes on (.‘ane farming in Trinidad ’ giving statistics which 
showed the progre.ss that had been made in the industry during 
the last two years ; tlie numb(w of cane farni(‘rs had iuereased 
to 328 ; 17,000-20,000 acre.s wore under cultivation, and the 

number of farmers was still on the increase, the East In chan 
increasing more rapidly than the West Indian. The yield of 
canes was regarded as fair and it was thought that cultivation 
of sugar-cane by farmers in co-operation with centr?i*l factories 
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was proving to be highly satisfactory. The stability of the 
sugar industry at Trinidad relied greatly upon the co-operative 
system of production. 

Mr. J. R. Bovei.l asked whethei the laud referred to by 
Professor CouMODV had not been out of cultivation for some 
time. 

Professor Carmody thought the land might be taken as 
fairly representative of the cane lands of Trinidad. 

ITon. B. HowELR Jones said that very little cane farming 
was carried on in British Guiana, the diificulty being the 
means of transport between the various villages and the estates. 

Hon. Francois Watts said that the basis of trading 
in Antigua was somewhat different to that described by 
Professor Carmoi>y, although the effect might bo somewhat 
similar. Peasants’ canes wore bought at the rate of 4i lb. 
sugar per 100 H). cane, which during last year realized 8.s‘. lid. 
per ton of canes. Tie was unable to say how many acres there 
were in farmers’ canes. 

Hoii. W. Fa W(;ktt (.Jamaica) said there was a small amount 
of cane farming going on in .Tamaica at Westmoreland, where 
one or tAVo small estates had abandoncHl their macliinery and 
Avore selling their canes to larger estates. But there were no 
peasant farmei s as in Trinidad. 

Further discussions on matters relating to the sugar in- 
dustry Avere postponed until the session of Monday morning. 


SUGAR INUVSTUW— (Concluded.) 

On Monday morning, Mr. P. A. Stockdalk (Mycologist on 
the staff of the Imperial Department of Agriculture) read a 
revieAV of the root disease of the sugar-cane caused by Marasniius 
SaccJi(t7'i. Of tlie fungus diseases of sugar-cane of the West 
Indies, this disease is considered to be the most important, and 
has probably caused more damage during the past fcAA^ years 
than all other sugar-cane diseases together. A brief summary of 
the advance of knoAvledgc of root disease of sugar-cane Avas 
given and attention Avas draAvn to the efforts that were being 
made in other sugar-producing countries in fighting similar 
diseases. Instances of considerable losses thi ougliout the West 
India Islands AA^ere cited, Avitli a vicAV to bringing forward the 
necessity for more thorough adoption of remedial measures. 
The root disease does damage in tAvo Avays : (1) It destroys the 
roots of plants and ratoons, and (2) it smothers the noAV shoots 
of ratoon stools. The sy)iiptoms of tJie disease were briefly 
referred to, and it Avas pointed out that it spread by three 
methods — (1) by the spores borne by the small toad -stool like 
fructifications, (2) by the mycelium that travels underground, 
and (3) by the jilanting of affected cane-caittings. In discussing 
remedial or preventive measures, Mr. Stockdale stated that 
they may be divided into(l) cultural improvements, (2) sanitary 
measures, and (3) selection of varieties. The question of 
rotation of croxjs Avas fully dealt Avith and the best methods of 
disposal of infected material— such as rotten canes or trash 
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— were broup;ht forward. Attention was also drawn to soakinp: 
cane-(*nttinKs in Bordeaux mixture, and to the value of lime an 
a funj^icide. It was brou^^lit to notiee wliether the p:ood results 
that acerue, in many suKar-])r()dueiug eouiitries, from applica- 
tions ()l lime are really duo to the indirect maiiui'ial action or 
elay-tloc(*nlatlii<if elTect, or whether they are not rather du(^ 
to a considei*a,l)le extent to the action of lime on the parasitic 
enemies ()1 the sugar-cane. Tlu'. use of lime on sugar lands in 
Hawaii has rectmtly been on the increase and it has been men- 
tioned thal lime and (*ow jieas have slujwn to be suitable 
treatment li cnn a. manurial point ol vicnv for many of the cane 
soils ol Jamaica, KK[)eriinents might therefore bo started 
throughout thesis islands with applicatioiis of lime, and the 
results viinved Iroma mycological, i*ather tJian a manurial point 
of view. l']x])erimen ts c(^nduf*ted along tlu^ right lines might 
answer tln^ ((uestion a^ to Lh(‘ fungicidal value of lijne in the 
root dis(*as(^ of sugar-eane. Disi^ase resistance of Jiiany of the 
sei^dling vari(‘ti(\s was (oucIhmI u[)on, and satisfactory progress 
in connexion with tlu^ breeding of hybrid canes for disease 
resistanc(' re])orted. I n Ja va w here tlie loot disease was first 
worked at by seientists. it is l•('port(‘d that Dr. Pi*insen Geerligs 
states ‘that it is now^ diflieult to lind spiaamens of thi‘ root 
fungus in Java,’ The systems of rotation practised, together 
with tile (diminaJJon of ratoon crops, as w^ell as the great care 
taken with nuiterial for planting pnrpos(\s have played an im- 
portant part in bringing about this result. 

Mr. J. R. BovFJiL stated that about a month ago he took 
twelve sugar-cane cuttings, and soaked six in Bordeaux mixture 
and the other six in watcu* only. These; wmre plan teal emt, and 
Avhile tlioso that w ere se^aked in waiter e)uly were aJfecteel by 
the fungus elis('aj-(‘ of eaittings, those se^akeel in B()rde;anx mix- 
ture wmre; iinalTeadeel. A fair amount eif re)ot elisease was, at 
pi'esent, to be found in Barbadeis, and freepiently iJantors used 
baelly alTee-ted cuttings for planting purposes. Mr. Jh)VKTJi 
the^n exhibiteel a stool of canes baeily affeeteel wuth root elisease, 
and also show ed the s[)ocimens eif canc-cuttiugs seiaked in water 
and ill Ikneleaux mixture above referred to. 

Hon. PuANeas Watts said tfiat there was a fair amount of 
root disease of sugar-cane in the Letwvard Islaneis. He was 
perfectly conviiieaal, however, that tiiey elid not fully leeognize 
the importance of taking ev<^ry precaution against this elisease. 
A planter fi'eejnemtly noticed tlie white fclteel mycelium upon 
the trash, but thought that it did not a-])pear to be doing any 
elamage to his caut;s. This w^as perfectly true. The' fungus was 
then saprophytic in habit, and was presemt to do damage wdien- 
ever the (j])[)ortnnity was given for its fa vemrable elewelopraent. 
This attack on tlie^ trash, however, was of greatest importance, 
for it w^as the means by w hie*h the fungus was spread in the 
ground. He further askei! whether the fungus attacked such 
plants as guinea corn or im]iliee, anei wdiat was the precise 
definition of ‘infected cuttings.’ 

Hon. F. J. Cfarece asked Avhetlier the dying out of canes 
ill the fields at Barbados w^as ahvays due to root fungus, for he 
had found tliat a grub was at the roots of some of the cane 
stools that he had examined. 
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The Prbsidrnt drew attention to the pamphlet, that was 
prepared by Mr. Lewton-Braiii in 1904, dealing: with the 
fungus diseases of the sii^ar-cane, and stated that it was 
desired to draw the attention of all planters throughout the 
West Indies to the present position of fungus diseases of the 
sugnr-cane. The Imperial Department of Agriculture had con- 
tinually drawn attention to diseases of the sugar-cane, but he 
thought that it should be emphasized that the root disease 
of sugar-cane was, at i)resent, doing damage — particularly 
amongst some varieties. 

Mr. F. A. STOCKDATiE stated, in reply to Dr. Watts, that 
cuttings should never be taken from affected plants. Although 
the fungus on the trash was mainly saprophytic in habit, it 
would be found on removal of that trash, that most of the 
sleeping roots at the nodes had been infected by the fungus, 
and therefore cuttings from such material could not give 
strong, healthy plants. 

Continuing the discussion further, Mr. Cowley stated 
that in Antigua, Bordeaux mixture was now generally used 
for soaking cane cuttings, and that the labourers had remarked 
its beneficial effect. Hon. F. J. Clarke asked for infoi’ination in 
respect to the disposal of infected trash and deep draining, 
while Professor Harrison referred to the methods ado})ted 
in British Guiana against the root disease of sugai -cano. The 
system of dividing lands into sections in British Guiana by the 
cross drains seemed to prevent the fungus from spreading over 
wide areas. 

The paper entitled ‘ Selective Cane Reaping at Jamaica ’ 
which was prepared for the last Conference at Jamaica 
and published in the West Indian Bulletin^ (Vol. VIJI, }). 109) 
was referred to. In ratooning districts, it was stated that 
good results followed the cutting of only the ripe, mature 
canes, and recommended itself for trial instead of ‘cutting 
clean,’ in places where ratooning is carried on for any consid- 
erable length of time. 


cacao industry. 

Hon. Francis Watts summarized, on behalf of Mr. Joseuti 
Jones and himself, the results of experiments with cacao trees 
at Dominica. 

Manurial experiments are carried on at the Botanic Station 
and in the country districts. Those at the Botanic Station 
have now assumed considerable interest, and as a result of 
experiments carried out there, planters are recommended to 
manure their cacao trees. Organic manures, such as pen manure 
and liberal mulchings, are doubtless the best and most 
remunerative. When these cannot be obtained in sufficient 
.quantity, it is essential to give manures containing nitiogen 
and phosphate, and in many cases it may be well to supplement 
mulching with moderate applications of nitrogen and phos- 
phate. The experiments afford no evidence as to the value of 
potash, and it is concluded that this constituent is^not urgently 
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wanted, as tlie soils of Dominica are fairly well snj^plied. Tlie 
plots in tlie country districts siiow that manures ar<' bcneli(*iai 
and I'emiimu’ati V(^ in tlio (vsta.blishment oT yonn^ (^acao, and 
pen manure when obtainable, is likely to the best results. 
Manures sup^ilyin^jj oi'^anie matter are desirabh^ as thi‘y tend to 
maintain tlie supply of humus, aiul every ell'ort should be made 
to ineiease the humus in th<^ soil as much as possible. The 
intelligent use of the W(?eds of a ca(*ao ondiard has given good 
general results, and the fiedd is improving steadily. Tln^ weeds 
are allowed to grow’ to a moderate height and are then either 
cutlasvsed down or bedded in wdth tlc^ fork as occasion re(|uir(‘s. 
When the ])lots w'^cri^ first laid out, attempts weri' made to 
kee[) weeds downi thoroughly (eh^an w’ceding). Tlitj soil w as detc'- 
riorating, but on altering the method of Avorking, sur^irisingly 
good j*esults follow^cd. 

Mr. A. P. CViAVLKV (Antigua) mentioned that ]icn manure 
was used in the various islamls in the experiments of tlu^ 
Imjieiial Department of Agriculture and the ri'sults obtained 
])robably varied according to its composition, lie would like 
to knoAV Avhether there Wfis any standard by w hich to deter- 
mine a complete pen manure. 

The PiiKSJDKN T i)ointe<l out that in the experiments carric'd 
on by the olfuairs of the Department, the cjuality of ixm 
manures us(mI was <*onsidered as a ‘good average,’ and although 
the applic'ation of pen manures varied in cpiality on dilVeicmt 
estates, yet one could a,rrivc at a fairly a(*curat(i idea of what 
results might be exjiected from applications of fien manure by 
taking averages over several years. 

lion. Watts drew attention to cotton-seed meal, 

a manure that was goneially of fairly uuilbrm comiiosition, and 
suggested tliat its us(^ miglit be valuabh'. in ca.(*a() cultivations. 

Mr. 11. D. Instead ((frenada) gave a brief* review^ of the 
results of recent expei iments wdtli cacao at Grenada. The 
oxpei'iment idiots are of tw^o kinds, distinguished for sake of 
reference by the terms ‘ oxpe?*iment plots’ and ‘experiment 
stations.’ The experiment plots are each about 1 acre in 
extent and are chosen from land near tln^ public r oads, belong- 
ing to [leasant propriekns. The exp(u*iment stations an? 
establisheil on large estates and consist of not less than 5 acres 
or 1,000 trees. Tin? manurial ex[)eriments show that nibiogen- 
ouH manures are of the groati st value for cacao, and tliat tire 
use of phospliate Avitlrout nitrogen is not bmelicial. The use of 
potash without nitrogen, on the otlier hand, airpear-- to result 
in increase of yield. Tire cacao seals of Grenada eonsist of stiff 
clays strikingly deficient in lime, so that the benelicial results 
obtained by applications of linui are not surprising. 

Mr. A. R. 0. Lockhart (Dominica) referred, in an interesting 
address, to the valuable wort done by Agricmltural Instructors 
in helping small cultivators to improve the condition of their 
properties. He asked the President to consider the advisa- 
bility of again recommending the filling of the post of Agrieul- 
tural Instructor at Dominica. 

The President stated that the post of Agricultural 
Instructor for, St. Lucia Avas A^acant, as Avell as that for 
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Dominica. Every effort was being made to obtain men to fill 
these posts, but it was difficult to obtain a suitable man with 
a good kiiowdedge of the patois of those colonies. 

IMr. J. C. IMoore (St. Lucia) briefly reviewed the position 
of the experiments with cacao at St. Lucia. 

Ml*. Joseph Jones (Dominica) read a brief paper on oxperi- 
n: ‘;its in grafting cacao at the Dominica Botanic* Station, 
summarizing the work done, and shoA\ ing the results of these* 
expei'hnents up to thf3 present tir u . I h al’ts have been obtainc^d 
witli alligator cacao {TJtcohronu^ juntagona) on l^^ortistero 
stocks, and between hardy, ]n‘olilic types of Forastero cac*no 
on Calabacillo stocks. There are 150 grafted plants no>v 
gro^vdng in the Dominica Bcjtaiiic Station, 11^(5 in an experimemt 
plot on an estate in thc^ c'ountry, and over 200 plants are, at the 
present time, on ordc i* by plantei .s from the station for furtlier 
experiment. 

Mr. J. H. Hart (Trinidad) ]>resented a paper on ‘The 
necessity of improving the methods of planting cacao in thc^ 
West Indies.’ Allusion was made to the establishment of c*acao 
estates in T)*jnidad by tlie ‘c'ontract systenn,' the general 
adoption of which aj[)pears to depend upon the fact that, under 
it, less immediate (*xpenditiire of ca[)ital is incurred. Morcoven*, 
the i)lanter, wlien he has i)aid foi* the tn*(*s at the end of Die 
term, at on(*e gets some return for his mom*y, as the majority 
of the trees \\ 111 then Ik* cominmuang to bear. Sc'lection of s(*ed 
from the very best trees should be resorted to, and grafting or 
budding from seIcKded trc(*s might bo adopted. The advantages 
to be gained frcmi budding or grafting are many, and are im- 
portant. Tliorefor e, every elYort should be given to the ])roduc- 
tion of uniform plantations of c.*aeao. Trinidad eaeao has obtain- 
ed a name for certain gocxl qualities, but manufacturers cannot 
use Trinidad beans alone, but need otlier cac.'aos of dilTorent 
qualities to obtain the blends tliey recpiire. The West Indian 
cacaos lack those cpialities necessary foi* making tlie llavcmis 
now recognized, but there could be no reason uhy an introduc- 
tion of plants (jf foreign cac^ao should not be undertaken, and 
kept xjuie by budding and grafting, so that th(3 West Judies 
might give the manufaetuier the different blends recpiired. 

The President stated that tin’s cacao supplied to the 
Royal Navy was a blend of dilTerent cacaos, suc ii as Mr. Hart 
had referred to. lie alluded to tlie dangcu* of introducing eacac^ 
beans from one colony to another from tlie disease xK>int of 
view, and strcmgly lu ged that no eacrao should be introduced 
for x^lantiiig purijoses from the continent of South America, 
owing to the presence th(*re of the ‘Avitcli broom' disease. JMost of 
the colonies bad plant protection laws, but tlie greatest caution 
should be exercised against wliat has iiroved to be a most 
terrible disease of cacao orchards. 

Professor Harrison stated that the cultivation of cacao at 
the Onderneeming School Farm in British Guiana had received 
considerable attention during the past year. Each tree had 
been carefully pruned and brought into as good shape as pos- 
sible. The drainage had been improved and a considerable 
reduction of shade made. When these plots were first started 
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they were heavily shaded, but reduction of shade and care in 
cultivation liad produced considerable inipi’oveinent. Larger 
crops wore ixwipc^d and fewer diseases noticed. Attention was 
also drawn to the necessity of conducting experiments with 
larger units of fruit-bearing ti*ees, and to control plots being 
also used. 

Mr. F. A. Stockdat.k (Mycologist on the stalT of the Impe- 
rial Department of Agriculture) presented a brief review of tlie 
‘ Fungus diseases of Cacao in tlie West lndi(‘s and the Sanita- 
tion of Cacao Orcliards.’ X root disease, due to a Basidiomyce- 
tous fungus, tliat causes considerable damage to cactio in 
Dominica, St. Lucia, and Grenada was descr ibed, and remedial 
measures were given. It was stated that it liad been noticed, in 
Dominica, that tlie cutting olT ol all diseased roots and 
treatment with lime had given fairly satisfactory results. 
Reference was also made to the attacks of the fungus on ])ois- 
doux, breadfruit, breadnut, etc., and it was pointed out that 
a dead or dying tree in any cacao orchard should immediately 
be removed. Those diseases of the stem described included the 
‘ canker' disease due to s[)t»cies of Nrc(ri,(t^ the ‘ die-back ’ due to 
DipUnJid (^acdoicofa, the ‘witch broom’ disc'ase of Surinam 
(also found in a few instances in Biitish (hiiana), the ‘ thread’ 
blight, and the ‘ horse hair ’ blight. The symt)toms of the st‘veral 
diseases were briefly given, and the nunedial measures 
indicated. Beference was made to th(‘ good results that had 
been obtained in Ceylon in tln^ tn'atment of tlnar ‘canker’ and 
in SOUK' of the AV(‘st India Islands in the treatment of ‘die- 
back.’ Three [)od diseases \vci*e r(‘vic'wed the ‘brown rot' due 
to Diplodid^ the * bhu'k i‘ot ’ due to f/iophili(tr(f , and a disease*, 
rarely found, caused by a species of Djs(‘as(‘s 

come to notice recently were more fully des( ribed and the 
latest information in resp(*(*t t(» them was given. The disease 
caused by Lo.'^i(Klij)/odLa is known to o(*cur in Trinidad, 
Gr(3nada, and Dominica. It affects the stems of th(^ treses, and 
mycelial threads similar to those in tlu^ stem have been 
observi'd in the roots, but whe-ther th(*re is any ctinncxion 
between them has yet tube demonstratiHi. Tin* ‘ Pink ’ disease 
of Dominica caused by a si)eci(*s of Cortivluhi was referred 
to, and the satisfactory' results of rcmedi;!l measures mentioned. 
The distribution of the dilTci(*nt discas<'s was giv<‘n, and 
their relative importance in the d'lfeit'nt i'-'ands ]‘eview(*d. 
The (piestion as to the relation b(*twecn attacks of lhri[)s 
and prevalence of ‘die-back ’ was brought forwai-d, ami speci- 
mens of the dilferent diseas(*s were shown and (Tiscu sed. 

Hon. Vj. G. Bkxnett (St. Lucia) sa.id lie* had b( (*n v('ry )'\uch 
l^uy.zled in determining certain diseases tliat had bew n aife-.-ting 
his cacao estate, which was situated in tin* (Jul de Sac districr. 
but from the description'^ given by Mr. Stookdale, he was 
satisfied now that besides tlii.jj)s and canker, ids tre(‘s had been 
sidfering from attacks of ‘ root tlisease ’ and ‘die back.’ One 
peculiarity of ‘ die back ’ was that notwithstanding nianui ial 
treatment and apjilicatioii of remedies recommended, there was 
a periodical api)earance of the disease just about the time that 
the cacao was approaching maturity. With regard to thrii)s, 
whether they preceded Diplodia or followed it, he was not sure, 
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but liis experience was tliat he noticed Diplodia long before lie 
observed the thrips. Sin<*.e reading the inteiesting papers by 
Dr. Watts on the subject of inulehing, which liad been pub- 
lished in the IFc.s/ Indian DuHvtin^ he had ccHnuienced to 
iriuleii his trees, but had not been doing so sufliciently long to 
arrive at any accurate statement as to results. 

The Tlon. J. (jJ. W. Hazeix (8t. Vincent) asked what kind of 
tar was used for application to wounds macle by iiruning. 

Mr. Stockdam? replied that he thought coaD tar was 
generally used, and mentioned that eai-e should be taken in its 
aptdieation. It should be confined to the wound itself, and 
should not be smeared or alloAved to run down the bark of 
the tree. 

After a lengthy discussion, during which the symptoms of 
Lasiodi'piod/ia Avere brought forward at length, the President, 
in concluding, mentioned that in Ceylon it was found to be an 
essential ))art of the treatment of canker to let in liglit amongst 
the cacao trees. The gradual removal of shade trec^s had a very 
beneficial effect in lessening the attacks of the disease. That 
Avas a matter Avhich cacao [danters in the West Indies should 
keep ])romincntly in vicAV in combating canker and similar 
diseases. 

The (Jonfeience then adjourned for Iniudieon. 

After luncheon, the President announced that the ques- 
tion of thrills on cacao Avouhl be dealt Avith, and the manufac- 
ture of commercial citrate of lime. Tiu'ii tJie lion. h\ J. Clarke 
Avoiild give a brief des(?ription of th(^ Barbados Co-op(‘i ative 
Cotton l^^actory, ovei* whicdi the d(d (Agates would be takc^n later 
that afternoon. 

Mr. H. A. BATiLOU (Entomologist on the staff of tiie 
Imperial Department of Agriculture) read a paper on ‘Thrips 
on cacao trees in the We.st Indies.’ 

The distribution of thrips Avas giv^en as (Irenada, St. Vincent, 
St. Lucia, J)ominica, and (biadeloupe in the West Indies, and 
Ceylon in the Mast. It was shoAvn that thrips injure the cacao 
trees by punctures made in feeding and in egg laying, and thus 
may give access to fungus diseases. 

Thrips may be controlled by improved cultivation, including 
all those operations Avhich tend to maki^ the cacao trees str<mg 
and vigorous. This Avas borne out by phinters Avho have had 
experience of thrips in Gienada and other islands. 

DIME .JUICE industry. 

Hon. Francis Watts gaA^e a brief account of the manu- 
facture of citrate of lime in Dominica and Montserrat. He 
brought information up to date, and stated that the use of 
centrifugals in drying citrate had given very good results. Ho 
exhibited samples of centrifugal dried citrate and of the product 
dried by ordinary methods. The centrifugal dried citrate con- 
tained much less Avater than the ordinary product, and Avas 
also in a much better physical condition— there being feAV 
lumps. 
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COTTON INDrSTRV. 

iloii. K. J. CLAHKii] ( J5:u*IkuI()s) tln^ii ri^ad a briot* piipei* 
oil t]i(i ‘Origin and ostablisJmKnit ol' tlin Hai'bados Co-operative 
Cotton Jote.toiy.’ It wa.s mentioned that the lii‘>t eolron 
factory was oiienod in July lUOJ, and was i'urtlier enlai^^ed in 
1904. Tliis t'aetory was run by a CJominitt(‘e a})[>ointed by 
the Agrieidtiiral Society, in (‘o-opiiratiou witli tln^ Imperial 
J)epartment ot* Apjriculture. The suc(u‘-;s of tlui cotton plan tin 
of tJiose years su^^ested to the (Jommiit(‘e i iiat the ti nu‘ hail 
arrived when tlie cotton industry sleaild be carried on with- 
out any (lovernment oi* otlier assistani;e. The Barbados 
Co-operative Cotton h\ictory. Limited, was re^istm*ed under 
tlie Comjianies' Act on Aujjfust 1(), lOOT). Tlie factory was 
0 [)ened in January 1907, and is eijuippiid with a doulile 
expansion eni,dne, a- Stii-lini;* water tube boilci*, twenty-four 
gins, a liydraulic baling press and a. sccmI disintegraJ-or. It 
is hoped that, in the near future, oil-extracting macliiiu'ry 
will be added. h\'om small beginnings, and through many 
struggles, there iias come into existiaice thi^ largest Sea Island 
cotton factory in tlii^ world. The working of the factory has 
been highly satisfactory botli to the cotton growers Avho have 
had their cotton ginned there, and to the shareholihu’s who have 
received good dividends. 

The (/onference tiieii a,djourned to enabli^ thii Keiiresen- 
ta.Yives to [lay a visit to the (k)tton factory under the guidance 
of Mr. Ci.AUKlO and otiier gentlemen. 

A rece])lion was held by I^adv Mokhis at Chidston at 
i*30 p.m., at Avliich the reiiresentativ^es to thii Agricidtui al and 
Canadian t.'onfei’enci^s were iiresent. 


The (kmference ri'sumiMl on Saturday, January 18^ at 10 a.m. 

Mr. J. lb Jh^VKnn (Harbados) gave a rmiew of tlie S(*a 
Island cotton industry at Jiarbados. Judging from re.'nults so 
far obtained, the best time l,o plant cotton at Harbados was the 
beginning of Jidy to the middle of Aiigu-^t for the blaek-soil 
estates, and the beginning of August to the middle of vSeptember 
for the red-soil estates. Oeeasionaily , i ottou ero[>s [ilaiibal out 
of season have given good results, but tliese are exeejitious. 
The maaiurial experiments show that the best results were 
obtained on the])lots whicli received 3011). of nitrogen as sulphate 
of ammonia, 00 Ih of phosphoric acid as superpliosphati' of lime, 
and ‘20 Ih. of potash as sulphate of potash. The va,hi(^ of the 
increase in yield over the f)lot wliich received no manure was 
$7*77. The area planted in cotton ha.-, beim iucreasial 
from 5,000 acres to 0,985 acr*‘.s, and it is estimated that the 
value of its produetiou shoui*‘ be very close to 1^1 20, 000. The 
need for more care in seed .selection was particularly empliasi/.ed, 
for it was agi'ced that until the planters in the West Judies 
recognize the great importance to tlie industry of careful seed 
selection it will be impossible for tlie industry to make the 
advance it otherwise would. The valuable services rendered 
by Mr. T. Thornton, Travelling Inspector in connexion with 
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Cotton Investi^^ationH, were alluded to, and regret expressed at 
his intended departuie from the Imperial Department of Agri- 
culture to undertake cotton planting at Tolmgo. 

Tlio PKi:smKNT was glad to find that the ywospects for 
cottf)!! gi’owing in Bar])ados this year were more favourable 
tiian they were last year. Witli regard to what Mr. BoVETJi 
had said about Mr. Thounton’s services, he wished also to 
mention that as Travelling Inspector in connexion with cotton 
cultivation, Mr. Thounton's services had been placed at the dis- 
posal of the planters of the West Indies through the generosity 
of the British Cotton-growing iVssociation; he had been engaged 
with the work now for three years. During the Avhole of 
that time he had found Mr. Thohnton a very zealous and 
earnest olticer, and he left the Dey)artmcnt with its greatest 
regret, lie trusted that in his own elforts in another part 
of the West Indies, Mr. Thornton would be successful, and 
would be the means of alTording a large amount of assistance 
and encouragement to the cotton growers of Tobago. 

Tlie Hon. PitANcrs Watts (LecAvard Islands) reviewed the 
position of the cotton industry in the liccward Islands. The 
year 1907 has proved itself to be a, further period of steady 
progress in the industry. Kxports of cotton from the LeeAvard 
Islands in 1905 amounted to 383,477 lb. of lint; in 190(5, 52(),3S2 lb., 
and in 1907 there Avere exf)ort(Ml 702.910 lb. At the [)resent 
time, there are a])proximatcly 10,000 acres undm* cotton cul- 
tix^ation in the LeeAvard Islands and therefore it is not reason- 
able to expect that the acreage Avill increase very greatly for 
some time. During the next few years, increases in exy)orts of 
cotton should result from improvements in cultivation rather 
than from greatly inci*eased areas, and it is hoped that further 
increases in acreage Avill take i)lace by reason of the gradual 
opening up of derelict and uncultivated lands, than at 
tlie expense of lands already under cultivation in sugar. Tlie 
returns of lint exi)orted from tlie various islands shoAv very 
substantial increases on those of the previous year, Avith the 
exception of Anguilla, and of Nevis Avdiere bad seasons and 
prevalence of disease caused a reduced output. 

At Antigua, a steady advance has been made. Tlie char- 
acter of the lint produced has continued good and uniformly 
high prices have been obtained. At the present time there are 
2,508 acres under cotton at Antigua, and 150 in its dependency 
of Barbuda. The whole of the area at Antigua has been 
planted from seed raised in the island and selected under the 
supervision of the Agricultural Department by the Antigua 
Cotton Factory Company. Implemental tillage is being ap- 
plied to cotton cultiA^ation, but it is yet too soon to be 
able to form a reliable opinion as to the value of tlie 
results likely to accrue from the use of implements. Manurial 
experiments are being conducted and extensive experiments 
in seed selection have been commenced, by the Agricultural 
Department. 

At St. Kitt’s, 2,000 acres are under cotton, 1,500 as an 
intermediate crop with cane and 500 as a main or rotation 
crop. The prospects are good and the reports on the first 
shipments of cotton have been favourablet The condition of the 



359 


imlustry at St. Kitt's is iii.)st and a,- cottnii is j?ro\vn 

almost oiitirnly an intcnm'diato (»»*(>}» wiUi caiio. it lias proved 
most remnnera tiv(* and u-id'nl tf* the i^iaiid. ^ramn ial experi- 
ments liavtj b(‘on continued, and ^‘umI seleeli(Hi cxpcu’iments 
inau^^u rated. 

At XeAi<, theif' are l.SOO aeivs in cotton, notwilJistandinj^^ 
the disf*onra”inj.i: results ot last s(‘ason*s "r(^]). appoint^ 

ment ot an .\rvienltnial Instruetoi- has been thf‘ means of 
placing? tJu! smallei* ^rowei s in possc'ssion oT informaiioii that 
lias resulted in a. more intelligent trertment of the (‘rop. The 
(tonditions oF eullivation, (de., ai*e very ^u eatly improved and 
tlui [)rosp(‘cts (d a 1'air crop h(‘in.i;- ?-eai)(M{ aie hojitdid. Cotton 
has b(3com(^ almo'^t- the only industry oF tln^ island. 

Anj 2 ;uilla is estimated to lia\e som(3 1,500 acres under 
cotton. The act ual receipt'^, although tlu? ndurn oF lint per 
a(a'(3 seems to be- lowcu* than in other ]>lac-es, are vmy satis- 
hu'tory to tlic small r:r(»wer, aiirl tlu' imi)orlaii(‘e of the 
industry ean u>dy bo tully i'(‘ali/.(3d whim it is remembm ed tliat 
four years aj^o (liere were no exports of vidue from Anguilla. 

Witli referenee to Montserrat, it was stated that 
probably iu no island in the Lei‘\vaa‘d Islands, with the 
exiteption of Anguilla, lias the eultavatiou of Siva Island 
cotton Ix'on [iroductivc- of biittcr ri'sults than in Montseriat. 
lAu' the j)i‘t»sent crop, it is estimated that 2,002 acres are under 
cultivation, as against 1,050 in 1000-7, and (‘ottou has now 
become^ the princijial indu-bry ot* tli(‘ island. J\‘asant ]>io[)rie- 
tors ar(3 responsible for tlii' cultivation of 100 aenvs, and tliey 
have given an amount of can^ and attention to tJieir crops that 
is i^raiseworthy to the (extreme. It would appe^ar that there is 
evei’y iironiist* of at h‘a--t as goial an averagi^ rc‘tiirn ])er acre 
as was obtained last year. 

T)ie eottiiii industryof tin* Virgin Islands is entii el y carried 
on by peasants and small cnlti \ atois. In older to aid in 
the development of thi' indn'-try, it is tin [>iaeti«-e of the (iov- 
ernment to ])iirelias(3 seed "oLton from rlu' growers at lates 
governed by tiie eurrenr u. whi't pri(*(‘-. Th(3 seinl-eoMon is 
then ginned and shi])})ed, and tin' proei'eds are credited to I lie 
Cfovernmenb. This [uo^-euaro has heim adoptisl, a^ it ^>\'>uld 
be fliflieult, if not impe^s ub!* m interi c-t the I'easants in a crop 
that makes it noL*t‘ssary foi- il»' n to wait until the proceials of 
the sale eould he lemitted them from Kngland. Thei*i3 ajipears 
good reason for Jioping tliat tlie di^velopmeut of the eottou 
industry in tliis ])r<‘sideney nia>' bo as [iioduetiAn^ of benelicial 
results as in the case of the !r,laii<isof Anguilla ami Montserrat. 

Mr. W. N. SvNDs (St. Vineimt) summarized th(3 position of 
the Sea Island cotton mitivation in St. Vineenr. This industry 
was commeneed at St , Vim-imt in 11)03- I, and in ll)0(i-7, over 
1,530 acres Avere planted '^diis year 3,200 acres lia\ e been 
planted, or an advance ovei* 100 per cent, on last sivason's ai^re- 
age. Owing to a favoui-abh* siiason it is estimated that tin' 
value of the industry should exceed £45,000. The chief areas 
are planted from June to the beginning of August, but it lias 
been found that those sown in July generally give the best 
returns. Tlie St. Vincent Grenadines are producing excellent 
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Sea Island cotton, and it is now^rown in practically all the 
islands. It is thought that^ it Avill soon take the j^lace of the 
inferior Marie Galante or Union Island varieties in those islands. 
It was also being tried in the (Jarib country, tliat was devastated 
in 1902-8 by volcanic eruptions. St. Vincent cotton has 
attained a higli standard in quality, and it appears to excel in 
lustre, lineness, and low percentage of weak fibre. Samples of 
St. Vincent cotton were then sent round by Mr. Sands, including 
one that fetched tlie highest price paid last year for any AVest 
Indian cotton, viz., 2s, Id, per lb. Insect pests and fungus 
iliseases are always present. Tlie cotton worm has been 
observed in most of the cultivations in small numbers, but, 
fortunately, very little damage has been done. Its natural 
enemies, smdi as Jack Spaniards and a huge burying beetle, 
have kept it in check. Among fungus diseases, anthracnose 
does a large amount of damage to the bolls, and experiments 
have been commenced with wider ])lanting, larger applications 
of phosphates and potash, and with the use of fungicides, Avith 
a vieAV to ascertaining the best means of keei)ing it in control. 
Cotton seed selection experiments have also been undertaken on 
seven estates. 

The PiilssiDKNT remarked that he was greatly interested in 
the story given by Mr. Sands, especially as that gentleman had 
taken so active a })art in develoiang the industry in St. Vincent. 
In order to assist the planters at the commencement of the 
industry, the Imperial Uej)artm 0 nt of Agricidtni*e undertook 
to lay out a dozen expei iment plots, to pay the whole cost of 
cultivation, to gin, bale, and sell the (*otton and to Ijand oA'^er the 
proceeds to the planters, on condition that they folloAved 
the recommendations of the Department as to the methods of 
cultiA^ation. The following year the planters took up the 
industry themselves and had developed it on such successful 
lines, that the name of St. Vincent C'otton was getting knoAvn 
everywhere. The planters, he thought, were to bo congratu- 
lated on the success of the industry. 

lion. J. C. \V. ilAZKf.D (8t. Vincent) said that before the 
introduction of cottoii culti\^ation St. Vincent Avas in a very 
l)oor Avay — planters Avere on their last legs. Sir Daniel Mokris 
came to the rescue, ex[)eriiiient cotton plots Avere started, the 
plantei's readily carried on the cultivation on the lines 
indicated by the Department, and they Avere now reaping 
their roAvard. Last year they got top price in the market 
for their cotton. Kneouraged by their success they had 
extended the industry to the Grenadines, especially in 
Mustique, Avhere stock breeding Avas at present the principal 
industry, but Avhere for a number of years and up to 
the time of the American Avar short-staple cotton Avas culti- 
A^ated. They had succeeded in inducing the labourers there 
to go in for the cultivation of Sea Island cotton. The area 
under cultivation was gradually extending and the industry 
was proving a boon to the people. 

Professor Harrison said that the experiments in British 
Guiana with regard to cotton had been signally unsuccessful. 
Carivonica cottons imported from Queensland have been 
experimented with, but they have been found very subject to 
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the discasori so prevalent among cotton plants in cultivation in 
the colony, especially to antiiracnose. Egyptian cotton has 
also been tried, and seed selection has been experimented with. 
There is considerable promise in this line of work, for the plants 
a])pear to be quite vigorous, and it is hoi)ed to raise a strain 
that will tiourish on the heavy clay lands of the colony. 

Mr. A. I). C. Adamson (St. Kitt’s) stated that he had tried 
the Carivonica cotton at St. Kitt s. The ai ea was 1 i acres ; 
he had been ])i(*king since March last and had got 1,200 lb. of 
seed-cotton at one picking and 1,000 lb. at another. There 
was a very large proportion of stained cotton as the result of 
planting tlie treevs too close, lie had shipped a small bale of 
lint which sold at lOrZ. per lb. 

Mr. J. IT. lIv\RT (Triiiida<l) stated that there should be 
aboixt 50 acres of Sea Island cotton in Tobago. In Triniilad, 
the only variety of cotton that had been anything like 
satisfactory was the ‘Sunllowcr’ cotton, a siq)erior grade of 
Upland cotton. 

The PRF:siDr]NT then retired to tlui meeting of the Educa- 
tion Committeti. Trofessoi* IIauhtson took the chair and 
asked Mr. Thornton to j)resent his paper. 

Mr. T. Thornton (Travelling Inspector in connexion with 
Cotton Investigations) read a brief summary of the progress of 
the 8ea Island cotton industry in the West Indies. The 
aei'eago planted each year has increased, and side by side with 
the increase in acreage, the methods of cultivation and prepara- 
tion of the <!otton have become more sound. TJiere has been 
a gradual impioviMiient in the rpiality of tin’s cotton i)roduced, 
the plants have become acclimatized, until now the West Indies 
can successfully compete in S<*a Island cotton pi'oduction 
with any country callable of glowing that variety. Eotton 
lands should bc5 well preqiared ami drained, and the seed should 
not be planted immediately after preparation. As regards 
jdanting the seed, great inqiiovements have been made, 
principally in the distances aT whicii the seeils are sown apart. 
Overnaowding is now usually carefully guarded against, and 
machines for planting hav^e been introduced and exjierimented 
with. The conservation of soil moisture and good drainage to 
prevent the soil at any time becoming sodden arc matters that 
should re(ieive every consideration, as they arc correlated with 
much of the shedding of bolls that has been observed. Very 
few complaints are received from spinners as to the preparation 
of West Indian cotton. The quality of the cotton varies in the 
different islands. Cotton grown in the driest districts is short 
and of a coarse nature, but that obtained where the rainfall is 
greater is both longer and liner. Where the soil is very reten- 
tive of moisture and the rainfall high, the cotton produced has 
a tendency to become very weak and wasfy. If the soil is 
very porous, although the rainfall may bo high, the cotton 
does not suffer in this resjicet, as is st^on in St. Vin(*ent cott(»n. 
The quality of the various pickings is very important. In 
Barbados, two, and sometimes three, pickings have been 
obtained and samples of seed-cotton have been examined from 
individual plants from these pickings. The first flicking 
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cotton is always best, t|ie second picking is shorter and 
coarser, but contains less weak fibre. The third picking, although 
long, is wasty, and contains an abundance of weak fibres. 

The supply of seed for planting purposes has received 
careful attention by the Imperial Department of Agriculture. 
Only the seed from fields that had given the best results was 
used, and from this all poorly developed seeds, as well as other 
seeds known to give unsatisfactory classes of cotton, are 
carefully picked out by hand. Special plant selection experi- 
ments have been carried on throughout the islands, and results 
already obtained are of a very satisfactory nature. Varieties 
of cotton are being produced to suit the varied conditions of 
tliese islands. These are hard3S prolific, and capable of pro- 
ducing good qualities of cotton. 

Sir Danikl Morris returned and took the chair. 

Mr. Ballou (Entomologist on the staff of the Imperial 
Department of Agriculture) then read a paper* on the treatment 
of cotton pests. It was stated that the pests of cotton were 
practically the same as in previous years, with the exception of 
the new pest in the flower buds of cotton at Antigua. In dis- 
cussing the various remedies and the methodj^ of their applica- 
tion in the treatment of cotton worm, Paris green and London 
purple were mentioned, and the ticklingbiirg bags, tin shakers, 
bellows, and powder guns were dealt with. A caution was given 
against the use of old manure or oat sacks in the application 
of the poisons. 

The occurrence of the smaller cotton worm {Aletia luri- 
dula) in Barbados was mentioned, and it was stated that the 
remedies known to be successful for Aletia argillacea are 
sufficient for controlling the smaller cotton worm. The pre- 
daceous insects {Calom'tna beetles and Jack Spaniards) which 
Mr. Sands referred to as controlling the cotton worm in 
St. Vincent were discussed and it was stated that the good work 
of these insects was probably greatly helped by egg parasites 
which existed in these islands. An experiment in spraying cotton 
with lead arsenate, with different forms of spraying machines, 
was discussed, and it was stated that good results had been 
obtained. 

The somewhat increased attacks of the boll worm (Helioihis 
armiger) and of the corn ear worm (Laphygma frugiperda) 
on the bolls of cotton were mentioned, and it was suggested 
that trap crops of corn would result in the protection of the 
cotton crops. 

Cut worms, cotton stainers, aphis, and leaf-blister mite 
were mentioned, and the remedies that have proved useful in 
dealing with these pest.s were referred to. These remedies 
have all been discussed in previous publications of the 
Department. 

In dealing with the red maggot of the cotton plant, 
Mr. Ballou stated that up to the present time this pest had 
occurred in serious abundance onlj’’ one year on any given field, 
and that during the past season it had not been reported as 
a serious pest. 
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Tlie new pest of cotton reported by Dr. Watts as 
occurring at Antigua ip the flower buds, causing them to 
fall off prematurely, and thus resulting in the loss of a very 

large proiioi tion of the bods, was stated to be a small fly 

closely related to the red maggot. 

The black scale of cotton (Lecaniimi nif/riDn) had been 

more serious in the past season. A native parasite had been 

discovered at Barbados which it was hoped would assist 
in its control. It Avas strongly pointed out that clean 
culture must be the beginning of all control measures 
in dealing with such pests as black scale, leaf- blister mite, 
and red maggot. These measures include the destruction of 
all old cotton as soon as possible after the crop is finished, 
and eai*e in not planting cotton in the vicinity of any of the 
sources of infection. 

Hon. FuANtus Watts drew attention to the fact that 
‘ Jack Spaniards’ had done considerable amount of good in St. 
Vincent, and asked Mr. IJat^lou if he was able to state Avhether 
the insect there was a different species to that in the Northern 
Islands, where similar results had not been observed. 

Mr. Ballou stated that he had not, as yet, received or 
obtained satisfa(^tory specimens of those insects known in tlie 
various islands as ‘ Jack Spaniards,’ and it was suggested by 
tlie Prksident that as complete a series as possible of these 
insects might be sent to Mr. Bali^ou, and also tliat an inter- 
change of specimens between the different islands might assist 
in satisfactorily answering the question raised. 

Examination of specimens on hand in the (’onfcrenco Hall 
shoAAX'd that the ‘Jack Spaniard’ of St. Vin(*ent was identical 
with the ‘ wild bee’ of Barbados, which has given similar 
benelicial results. 

Mr. Sands (St. Vim^ent) conlirmed the statement that the 
‘Jack Spaniard ’ liad been of considerable service in conti-olling 
attacks of cotton worm at St. Vincent, but thought tliat the 
time liad arrived when all cotton planters should have on hand 
a siqiply of insecticides. He also verified the similarity 
between the ‘ wild bee' of Barbados and the ‘Jack Spaniard ’ 
of St. Vincent. 

The President in summarizing the di'seussion referred to 
the necessity of taking all possible precautions to keep out the 
Mexican boll weevil from these islands, which he statpd was 
a terrible pest of cotton in some areas of the United States, and 
was also doing damage in the island of Cuba. He said he 
believed this to be the most destructive pest that has been 
known to attack cotton, and referred to statements in respect 
to the amourit of damage caused by this pest made by 
Dr. L. O. Howard, Chief of the Entomological Bureau of. the 
United States Department of Agriculture, and reprinted in 
tho Agriculiural iVr cAS (Vol. VI, p. 402). He also referred to 
the unadvisability of importing cotton seed for any pur- 
pose into these islands from Cuba, owing to the presence of 
this pest. 
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RICE INDUSTRY. 

Professor Harrison (British Guiana) referred to experi- 
ments that had been carried out at the Experimental 
Fields of British Guiana. The yields of different Varieties 
were described, and the opinion was expressed that the 
varieties Nos. 0 and 4 (Ceylon Upland Rices) were very 
suitable for the local trade. No. 6 has given the highest 
mean yield of the varieties tested. Manurial plots show 
that increases of 4*7, 7*3, and 9 6 per cent, are due res- 
pectively, to the dressings with superphosphate, slag-phos- 
phates, and basic superphosphates, presuming that the plots 
were of .equal fertility when the experiments commenced. Trial 
was made in 1907 of a mode of planting singly carefully 
selected plants in the holes, in place of two or three plants as is 
usually done in the colony. The results showed that single 
plants in a hole gave better results than wlien two or three 
plants were allowed to a hole. 

Hon. B. IIowRLL Jonp:s (British Guiana) referred to the 
great advance that the rice industry of British Guiana had 
made during the past few years. That colony now produces 
over 30,000 tons of rice annually, and during the year 1907, 
over 4,180,000 K). of rice were exported to other West Indian 
colonies and to French and Dutch Guiana. 

Professor Harrison then circulated some samples of rice 
that had been sent through the courtesy of the British Guiana 
Board of Agriculture to the Imperial Department of Agricul- 
ture. 

Hon. W. Fawcett (Jamaica) mentioned that rice cultiva- 
tion was carried out on a very small scale by coolies at 
Jamaica. The original rice mills had gone out of operation 
for some time. 

Mr. A. F. Clark (Trinidad) stated that there were no 
statistics available as regards the area of rice cultivation at 
Trinidad. Rice was grown by East Indians for their own use 
in the Caroni district, and at San Fernando. The cultivation 
has been increasing gradually. 

The President referred also to the cultivation of small 
areas of rice in the island of St. Lucia. 


RUBBER INDUSTRY. 

Mr. J. H. Hart (Trinidad) gave a brief review of the position 
of the Rubber Industry of Trinidad and Tobago. Increase of 
acreage was taking place, and some gratifying results have 
been obtained. He also drew attention to a new rubber-pro- 
ducing plant in Odontadenia speciosa, a native plant of Trini- 
dad belonging to the natural order Apocynaceae, 

Hon. W.- Grahame Lang (Grenada) said that in 1906 he 
had imported 10,000 seeds of Para rubber from Ceylon 
packed in charcoal. About 80 per cent, germinated, and 
the plants appear to be quite promising. 
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Mr. J, C. Moork (St. Lucia) mentioned the introduction of 
Para rubber into St. Lucia, lie referred to the poor results 
obtained in the importation of plants in AYardian eases. He 
had obtained much better results by introducing Para rubber 
seeds from Ceylon ijacked in slightly dam[)cd elnircoal. 

TJie PRKSIDMXT said tiiat he thouglit blotter results had 
been obtained in the transportation of rubber seeds in charcoal 
than by any other method. Importation by parcel post was 
advocated. 

Hon. AY. Crahame Lang stated rhat parcel post added to 
the expenses when large quantities were imported. 

Mr. J. C. Moore said that a second importation of Para 
seed in charcoal had given fairly satisfactory results. About 
46 per cent, were raised. 

Professor Harrison (British Guiana) said that they had 
given up the importation of rubber seed from Ceylon, and they 
now got them direct from Singapore. AYithin the last few 
months he had imported 00,000 seeds, and had got nearly 
82 iier cent, germinating. These seeds cost on arrival about 
l*2c. each, and the plants when put out had cost altogether 
2*58c. each. They were packed in dry charcoal in seed-boxes and 
they were sent by parcel post to ensure the (piickest delivery. 

On Monday afternoon. Professor Harrison gave an 
interesting account of the rubber-protlucing Sapiums from 
British Guiana. Sapium Jenynani exists in several x)carts of the 
colony on a fairly considerable scale, and some plantations are 
being started. An Experimental Rubber Station has been 
established, and several different kinds of rubber are being 
tried. 

Hon. B. Howell Jones gave a brief description of the 
method adopted by the Government of British Guiana in giving 
grants of land in that colony for the extension of rubber, lime, 
and other industries. 


agriculturai. credit and loan ranks, 

Hon. F. J. Clarke (Barbados) read a brief but interesting 
paper on the establishment and working of the Sugar Indus- 
try Agricultural Bank at Barbados. In 1886, an Act was 
passed, entitled an ‘ Act to enable sugar plantations to be 
cultivated and managed for a limited period ’ and generally 
known as tJie ‘ Plan tations-in- Aid Act, 1886.’ It provided 
for a government guarantee of advances against sugar 
crops of the following year. This Act never came into 
operation. In 1887, another attempt was made to solve 
the difficulty by the passing of the Agricultural Aids Act. 
This Act provided that owmers may obtain advances on the 
security of their crops. This Act was brought into operation, 
and enabled planters to carry on with more or less difficulty 
according to the seasons, until the severe crisis in 1902. Strong 
representations were made to the Imperial Government, and 
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Barbados received £80,000 as their share of the free Grant of 
£250,000 to assist planters of the West Indies in tiding over the 
time that should elapse before the abolition of the bounties on 
beet sugar. This was not divided between sugar growers, but was 
used to enable tlie Government to make advances to them for 
the purpose of carrying on the cultivation of their plantations. 
To give effect to this decision an Act was passed, entitled the 
Plan tations-in- Aid Act, 1902. The loans obtained under this Act 
were a specialty debt, the first lien against the plantation and 
against the crop and stock, and interest at the rate of 6 per 
cent, was charged on the logins. 

The Act was renewed in 1903, and in 1904. In 1005, some 
slight changes were made in the A(it; in 1900, it was renewed 
in the amended form. The Sugar Industry Agricultural Bank 
was started in 1907 for tlie xJurposc of continuing such advances 
to sugar producers as would have been obtained under previous 
Plantations-in-Aid Acts, in order to x3romote tlie collective and 
prenianent interest of the sugar industry of the colony. Since 
the Bank was established it has lent £08,113 to ninety-three 
sugar producers. It suits the conditions surrounding the sugar 
industry of Barbados, and a career of usefulness and prosperity 
is ijredicted. 

In the lengthy discussion that followed, in which the 
lion. F. J. Clarke, Mr. J. H. Collkns, Professor Carmody, 
Hon. Francis Watts, and the President took part, it was 
gathered that the Bank, although [irimarily intended for 
sugar planters, now allows that cultivators of other cro^is, 
such-as cotton, etc., may receive loans from the Bank as long as 
they keep within the letter of the law by possessing on their 
estates some land in sugar-cane. 

The Conference then adjourned until 10 a.m. on Monday, 
January 20. 


GENERAL SUBJECTS. 

Mr. G. Rlijott SEAiiY (Barbados), in an interesting address, 
drew attention to the want of a jiroperly equipjied Central 
Experiment Station for the furtlieranee of the agricultural 
interests of the West Indies. 

It was the opinion of a great many i^eople in Barbados 
that there was need for a station with a considerable area of 
land attached, and well equipped with laboratories, raaeliiiiery, 
and necessary apparatus for carrying out experiments on 
a fairly large scale, and having a proper scientific staff attached 
thereto ; where the treatment of plants of all kinds grown in 
any particular island could be clearly demonstrated to planters 
on the spot, and where research work of all kinds could be 
carried on. If an experiment station of that kind could be 
established and carried on at Barbados th addition to the 
valuable work which was at present being carried on by the 
Department of Agriculture, the value to the planters of the 
information obtained therefrom would be enormously in- 
creased. 
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The work at present was carried on in a scattered way. 
Mr. .T. R. RovklIj (the present Agricultural Superintendent) 
lived at Codringtoii and liis office was in Bridgetown. Dodds 
Botanic Station was in St. Phillips. A planter in need of 
information on a certain matter w'ent to Mr. Bovell, and 
he was referred to certain documents. These were very 
valuable, but that did not hav e the same eifect on a practical 
planter as if he could go to an experiment station and see 
things for himself. The Committee of the Legislature, appoint- 
ed to decide what should be done with the free grant of 
£80,000 which was made by the Imperial Covernment in akl of 
the sugar industry of the country, distaissed tln^ question as to 
whether it should not be devotetl to the establislnnent of an 
Experiment Station, and v.ery nearly recommended to the 
Governor that a }) 0 ]’tion of that money should be appropriated 
to the establisliment of such a station in Barbados, They, 
however, did not make that recommendation. Nevertheless, 
he thought the opinion was stronger to-day than it was then 
that wo should have an Exi)eriment Station on the lines 
indicated. 

lion. F. .1. Clarke (Barbados), in supporting the proposition, 
said that at Dodds Botanic; Station a large amount of work was 
carried out in investigations in connexion with the sugar-cane 
by Professor Harrison and Mr. J. U. Bovkll. Having seen the 
valuable work done at Dodds, in 1891, a movement was put on 
»foot to establish another and larger Experiment Station in the 
island. Sir Daniel Morris happened to be at Barbados at the 
time and he strongly siqiported the proposal as one which would 
prove of immeasurable advantage to the sugar industry ; and 
to which should be supported by the Government. 

It was entirely owing to the work of such stations that beet 
had attained and still retained its present strong position, and 
he hoped that before long they would see a largo station in 
•Barbados where questions affecting the sugar and other 
industries might be taken up. 

Mr. T. W. B. O’Neal (Barbados) suggested the advisability 
of having two Experiment Stations— one in the red-soil district, 
and one in the black soil and non-ratooning district - because 
the results obtained at Dodds on non-ratooning soil did not 
always bear out those obtained on the red soil. 

Professor Harrison had no doubt that an P]xperiment 
Station such as that proposed by Mr. Sealy vv^ould be of the 
very liighest value to planters. He suggested that a small 
cx)mmittee might be appointed to thresh out the question and 
to report thereon. 

lion. W. Faw(’ETT (Jamaica) was also of opinion that a well- 
equipped Experiment Station would be of the greatest value in 
every colony ; but he di(^ not know whether in Barbados the 
proposal was to have a separate station independent of the 
Imperial Department, or whether there was to be a duplication 
of officers. Another question to be considered was that of 
expenditure. 
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, Mr. Sealy explained that it was not his proposal tliat the 
Experiment Station should be separate and distinct from the 
Imperial Department, but that it should be an acljimot of the 
Imperial Department, so as to be able to take the place of that 
Department if the Imperial Government could not continue 
the vote for its continuance. 

Hon. Fhancjs Watts (Anti^rua) Avonld not advocate any- 
thing in the shape of a model farm. What he tlionght was 
Avanted was a Laboratory with suftieieiit area of land attached, 
Avhere chemical, entomological, mycological, and geological 
work could be carried on easily and readily, and kept properly 
under control. In other Avords, his idea Avas, that there should 
be an extension of the laboratory into the field. 

He did not advocate the carrying out of a big scheme in 
its entirety at the start, but the gradual acfiuirement of land 
attached to the Laboratory, where research Avork could be 
carried out. 

Such an Experiment Station might Ije established, and it 
should in no sense be taken as displacing the local experiments 
that were at present being carried on in most of the islands, 
which sliould then be regarded as co operative experiments, and 
which Avould create greater confidence in the results obtained. 
But he saw no prospect of such an Experiment Station in 
Barbados jjroving of more than distant use to a worker in 
Trinidad, Jamaica, or the Leeward Islands. Such stations 
should be localized. And iiere they AA'ere met Avith difticnlties 
of expenditure of equipment, expenditure of officers, etc. 

Yet he did not believe the difficulties to be insuperable, if 
they started Avith die idea of getting the land and laboratory 
together, and leaving the further development of the scheme 
to groAvth. 

Hon. B. Howell Jones (British Guiana) mentioned that 
in British Guiana the land and laboratories Avere together, and 
there Avas hardly any necessity there for the establishment of 
a larger central station. Many proiirietors had their oAvn 
chemist Avho carried on experiments in the analyses of sugar 
and soils on the estates themselves. 

Professor P. Carmody (Trinidad) said that this matter 
had been raised in Trinidad, and one of the chief points Avhicli 
arose in connexion with it was the question of expenditure, 
AA^hich of course would have to be borne by the Governments. 
The cacao proprietors of Trinidad were Avilling to contribute to 
the expenditure necessary for establishing such a station. 

The Prk.sidbnt, in bringing the discussion to a close, said 
that if the colonies were pre))a]ed to contribute funds for the 
establishment of extended experiment stations, he thought 
the circumstances Avoiild fully justify such a step being taken; 
and ho Avould regard the taking of such a step in colonies like 
Barbados, the Leeward Islands, and Trinidad, as the natural 
groAvth of effort in those colonies toAvards attaining to a higher 
stage of agricultural development. 



369 


The President then ax^pointed the Hon. F. J. Clarke, 
(Chairman), Mr. Seai.v, Mr. O’Neal, Professor Harrison, 
Hon. W. h^AwcETT, Hon. Francis Watts, Hon. H. Howell 
Jones, Professor Carmody, Mr. J. R. Bovkll, and Professor 
d’Alirjqiterditk a Coinniittee to consider tlie matter. 

Tlie Committee re[)t>rted, in tlio afteinoon session, that 
they recommended tiiat it is (jf tlie highe.st importanee to the 
X:)rogress of tlie agrieuUural industries of the West IndiCvS 
and Britisli Guiana tiuit there sliould be one or more Central 
Agricultural Fx})erinient Stations in ea(;h colony, that Advisory 
Boards of x)lanters should bo appointed in connexion witli the 
work of tliese stations, and that the salaries of the scientific 
oHieers attached to them should bo paid by contributions 
ajiportioned among the different colonies interested. 


acjhicultural education. 

The Committee ajixiointed to empiire into educational 
matters xiresented their reports on Monday morning. 

Ilis Lordshit) The Bishop of Barbados presented the 
report on Elementary Scliools. From the rexjorts to hand, wliic*li 
scarcely showed in sufficient detail the exact position of agri- 
cultural education in the different colonics, certain features 
common in all tJie colonies were noticeable. In every colony, 
steps have been taken in the training of elementary school 
teachers, though the details differ in the various colonies. The 
Ijrovision and use of school gardens have been general, and on 
the Avhole, the j)rogress has been fairly satisfac tory. There is 
general testimony to the fact that opposition on the part of the 
jiarents to their children working in garden jJots has died out. 
Stimulus is also given to agriculture by the holding of agri- 
cultural shows, esjiecially when i3rovision is made for school 
exhibits. Model gardens have been established in British 
Guiana. In the smaller colonies, it is felt that one of the great- 
e.st wants is that of suitable direction to teachers and children 
and the xieojile generally, by means of frerpient visits of quali- 
fied Agricultural In.structors. 

Revd. H. A. Dalton (Barbados) presented the re^iort on 
agricultural education in Secondary Schools of the West Indies. 
It appears that in all the larger colonies, and hi most of 
the smaller ones, serious and .steadily growing e (forts are 
being made to bring scientific agricultural instruction 
within the reach of those who aspire to become x:)la'ntcrs, 
or managers of ijlantatiojis. or experts in tropical agri- 
culture for the iustructiuiA of others. There is perhajis 
nowhere in the British Empire in which greater effort is made 
to make scientific education bear directly upon the special 
requirements and opxiortiinities of the pojmlation among which 
it is given. This special direction has, without doubt, been 
largely stimulated ^by the work of the Imperial Department of 
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Agriculture ; and as the power of the Department to assist it 
is gradually lessened by the diminution of the Imperial Grant, it 
is of the utmost importar;2e that the Governments and the 
people of these colonies should show themselves Avilling to 
continue from their local resources the required assistance. In 
some colonies instruction in agricultural, as distinct from general 
science, is given in the secondary schools themselves. This 
method is perhaps most fully developed at Harrison College, 
Barbados. A second method is that used at Jamaica College 
where regular courses are held in general science. The third 
method has been adopted in certain smaller colonies, in which, 
if a Secondary School exists, no science is taught in it ; and the 
method of establishment of Agricultural Schools has been 
adopted by the Imi>orial Department of Agriculture at 
Dominica, St. Lucia, and St. Vincent. A further method is in 
use at the Government Laboratory in Trinidad, by which per- 
sons may avail themselves of special agricultural instruction at 
nominal cost. 

Revd. PI. A. Dalton : I should like to offer a few observa- 
tions supplementary to this report, l^rst of all, I will 
say that a groundwork in elementary natural science 
should be regarded as a necessary and regular part of the 
curriculum in the education of all boys, because it is in 
the learning of natural science more than anything else, that 
a boy gets the great advantage of cultivating powers of 
observation by means of experiments, and by forming judge- 
ments and drawing inferences which he can easily understand. 
In doing his practical work, he has the advantage of seeing 
quickly the result of the operations in which he is engaged. 
I think in all we have to say and do about agricultural education 
in the West Indies, or anywhere else, we have got to bear in 
mind that it is absolutely necessary, in order to make anything 
out of it, that you should have for all students, whether they 
are going in for agriculture or not, this groundwork of general 
scientific education. When a boy has reached the age of 
sixteen or seventeen years, then comes the time when he should 
specialize, and that specialization should be guided and 
determined by the circumstances in which the boy is likely 
to find himself. Agriculture is the main industry of these 
West Indian colonies— T do not think it is likely for ns to 
become any great manufacturing centre— and therefore, as 
far as the West Indian boy is concerned, we should devote oiir 
energies specially to teaching agriculture rather than mechanics 
and electrical engineering. Agriculture like everything else 
depends upon science, and there is no agricultural work which 
can be carried out properly without a knowledge of the 
principles of science which underlie it, and which are essential 
to its effective working. The agriculturist ought to learn 
and understand that the process of nature must be directed by 
a knowledge of nature, and, as Lord Bacon said many 
years ago, ‘ Nature can only be controlled by obeying her.’ 
The conviction of the need of scientific knowledge in 
agricultural proces.ses has been largely fostered in these colonies 
by the Imperial Department of Agriculture. I want the 
Conference to recognize particularly in this matter of agri- 
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cultural education, that at this present nioniont we are 
stand in <>; at tlie parti nj? of the ways ; we are in a crisis 
and wo have got to deal with tliat crisis. Tlio Imperial 
Department is obliged gradually to diniini>h its financial 
aid, and we do not know what is going to happen in 
tho future, and therefore at this particular moment, it should 
be brought out as strongly as possible and insisted on, that if 
this work is useful and if it is to be continued -if it is to 
I)i\)sper it rests with the (Jfovernmonts of the various colonies 
to continue it. I am ])erfe(;tly aware chat in some' of tlu' larger 
colonies espe<*ially, the Governments do a. great deal and have 
always done a great deal. in othe»' colonies, that is not (jiiito 
the case; but it is most important that wo should take every 
opportuiiK.y of impressing upon theGovt'rnmeiits tlKMinportance 
of giving the utmost aid tliat is possible in every colony to this 
work of education in natural science, hklucation geneially is 
now re(*ogni'/ed all through the world as a public work ; 
and if that is the case with gtmeral education, still more should 
it be the case with education in natural science, for the 
simple reason that it is flu* most exj)ensive of all kinds of 
education. It should receive full assistaiice from the Govern- 
ments because it is directly e.'^sential and necessary to 
the material piosperity of the colonies administered by the 
(iovernments. \ should like to omphaziso that tlu^ exhibitions 
wlrieb enable promising boys to attend the schools whei'e 
a'gricultural scien(*e is taught should be maintained. Scientific 
instruction (cannot be given by a t(\‘\cher unless ho has the 
money to provide tho necessary apparatus; it must be given 
in a school where tho organization is proper and thorough. 
Of course, it is not possible to insist on having one particular 
method throughout tlie West Indies: each colony has its own 
particular method ; but let ns all have the one united 
idea — that we are going to make instruction in agricul- 
tural science as systematic, persevering, and effective as it 
can possibly be. And it cannot be fully effective without our 
universities, because there is no doubt that university education 
is the crown of all other education. 1 do not supi)()se tliat 
a university for the whole of the West Indies will ever exist; 
I do not thiidv that such an institution is really needed ; thei*e 
are plenty of them in New York and G inada and in I'higland. 
But I think it is worth while, for the sake of boys whose parents 
can afford the exti*a course of instruct ion, to bring to the noti(?o 
of members of this Conference that at Cambridge theio is now 
a regularly formed school of agriculture. 1 do not know any- 
thing about the details, but I believe that it is doing exceedingly 
good work, and I cannot imagine anything better for the 
West Indian boy whoso parents an^ in a position to give 
him that kind of education after he has passed through 
the agricultural work in the schools of the Wc.st Indies, 
than to go to Cambridge having already got his foundation 
properly laid, to got the full advantage of what he eali 
obtain there. It is our brtsiness to do all we can to make 
this agricultural Avork as good as it (‘an be, under the conviction 
that, provided we make tho (Hlueation really good, tln^ better it 
is, the better it will be appreciated. 
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Hon. Francis Watts in an able address brought forward 
the necessity of instituting a system of scientific and prac- 
tical instruction of overseers/ and sub-managers of estates for 
an examination for certificates on the theory and practice of 
Agri(iulture. Courses of reading suitable for young men anxious to 
extend their knowledge <jf matters relating to tropical agricul- 
ture should be establislied. They should have special reference to 
the methods of cultivation of local crops. Examinations should 
be held at regular intervals and candidates might, if they 
wished it, be examined in a single branch of knowledge only. 
It is suggested that no one should be allowed to sit for 
examination unless he has been engaged in the actual practice 
of his work for at least one year, in ord(3r that it may be 
assured tiiat he should be thoroughly tpialified in the practical 
cultivation of the crops specified on his certificate, of pro- 
ficiency. He referred to how diplomas or certificates of 
proficiency might be of value in the guidance of owners and 
attorneys of plantations towards the choice of men for junior 
posts. He also mentioned that all, examinations should be as 
practical as possible and that the board of examiners should 
contain at least one or two practical planters. 

An interesting discussion followed, and many of the difficul- 
ties in the way of such a system were brought forward. 

It was suggested that the subject should be bi ought up 
for discussion at the various Agricultural Societies in the 
West Indies, in order that the planters and overseers might be 
made acquainted with the proposals. The system of examina- 
tion adopted by the Board of Agriculture and the Royal 
Agricultural Society in Great Britain for the National Diploma 
in Agriculture was instanced as being something like what was 
desired to be commenced in the West Indies. 

Professor Carmody stated that in Trinidad, the London 
Board of Commerce issued certificates of proficiency in various 
trades, and the President referred to the examination for young 
gardeners carried on by the Royal Horticultural Society. 


GENERAL SUBJECTS. {Concluded,) 

In the afternoon session on Monday, the Committee on 
tobacco reported that the services of an expert would be useful 
in St. Kitt’s and possibly also in St. Lucia, but in the rest of 
the Windward and Leeward Islands and in Barbados, so much 
attention is being given to cotton that there is no hope at 
present of tobacco being taken up. It would be possible to 
get two of the apprentices from the Jamaica Gardens to give 
instructions for six months, at a moderate cost. 

Hon. Francis Watts read an interesting paper on some 
Essential Oils. The erection of a small still at the Botanic 
Station, Antigua, had been the means whereby a certain amount 
of information has been collected concerning a few essential 
oils — including lemon grass, bay leaf, and camphor oils. The 



378 


information available is yet of a preliminary character, but 
answers many (jiiestions tliat are frequently asked in connexion 
with these oils. A still suitable for making essential oils was 
briefly described. 

Professor J. P. n’Ar.HL'QUERQUJC gave information in 
respect to some samples of Cochin lemon grass oil that had 
been made at the (Tovernmcnt Laboratory, Barbados, which 
suggested that care would have to be taken in the time of 
cutting tlie grass, before submitting it to distillation. Over- 
ripe grass should not be expected to give the same yield as grass 
cut at the proper time. 

lion. Fra N cr.s Wai'I’s followed with a brief account of 
experiments with broom corn, and stated that he thought that 
this was a (U’op that might recommend itself as a rotation crop 
in many of the West India Islands and for use as gre<Mi manure. 
Specimens of dried broom corn were submitted for examination 
to the representatives of the Conference. 

Mr. W. W Prog(t}ATT (Government Entomologist, New 
South Wales) is travelling for the New South Wales Govern- 
ment for the purj)ose of empiiring into tlie work of parasites 
as a control for insect pests. He stated that he had 
visited many ])arts of the world, and refer red to the satisfac- 
tory work done in control of the leaf -hopper on sugar-cane in 
Hawaii. He particularly emphasized the non-success of the 
control of the Fruit Fly in California by means of jrarasites, 
although repoi'ts from that State mention that some success 
has been attained. The evidence given by Mr. FiiociUAXT to 
the Conference was of great value and interest. 

The IhiKsiDKNT thanked Mr. Fiukhjatt for his interesting 
address and referred to some of the elTort'S tliat had been made 
by the Imperial Department in the (piestioii of the introduction 
of parasitic enemies of insect pests. 

After dealing with a few other special subjects, the 
President announced that this brought the proceedings of the 
Conference to a coiiclu.sion. 


EXCURSIONS. 

The Reception Committee appointed by the Barbados 
Agricultural Society and the Chambei* of Commerce organized 
three very interesting excursions foi the repn-entatives 
to the Agricultural and Canadian Conferences. These were 
the excursions on January IG, 17, and 19. By means 
of these excursions the representatives were enabled to 
obtain a good idea of the methods of cultivation adopted 
by Barbados planters in re.-^'-cc to sugar-cane, cotton, etc., of 
the improvements that are i)<‘ing made in some of the sugar 
factories of the island, am^ of tlio working of the Barbados 
Sea Island Cotton Factory. 

The excursion to Bathsheba and country districts on 
Thursday, January 10, was by special train. Stops were 
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made at Bulkeley Siigrar Factory, where the representatives 
and members of the Recej)tion Committee, tog:ethe;* with 
a number of ladies, were shown over by Mr. Douglas Pile ; 
at Carrington Sugar Factory, where tliey were received by 
Mr. H. BovklTv, the Manager of Carrington estate ; at College 
Siding from whence the visitors were taken to C(idrington 
College, where they were received by the Very Revd. Arch- 
OKACON Bindlky. After leaving the College, the representa- 
tives were taken lo Batlisheba to luncheon, and afterwards 
proceeded to Belleplaiue, whei*e Professor llARriisox delivered 
a brief but very interesting account of the geological 
formation of the portions of the island through which they 
had journeyed. 

On Friday, January 17, an afternoon visit was made to the 
Barbados Co-operative Sea Island Cotton Factory, the repre- 
sentatives being shown over by Mr. Inniss (Manager), the Hon. 
F. J. CLARKI5, and Mr. J. R. Bovell. This factory commenced 
work in the new buildings on January 1907. It contains 
twenty-four gins, hydraulic baling pros.^ , and seed disintegrator. 
It is the largest Sea Island Cotton Factory at present in 
existence. The factory was full at work and the visitors were 
intensely interesteil, espe(*ially those who are intimately con- 
nected with the cotton industries and the working of 
cotton factories in the otlier West India Islands. 

On Sunday, January 10, a number of representatives were 
taken to the Crane by motor bus and in (Carriages. This afford- 
ed an o})portunity of passing through some of the lands the best 
suited for cotton in the island, and many points in connexion 
with the Barbados nietliods otf cultivation, etc, were brought 
up for discussion. 


EXlIiniTS. 

Several of tlio , members of the Conference submitted 
a fairly large number of interesting exhibits. A considerable 
number of samples of Sea Island cotton, arrange®! in boxes with 
glass faces were exhibited by Mr. J. R. Bovei.l, Agricultural 
Superintendent, Barbados ; Mr. W. N, Sands, Agricultural 
Superintendent, St. Vincent ; and Mr. F. R. Shepherd, Agri- 
cultural Superintendent, St. Kitt’s. Many of these samples 
were from the best cottons produced by the respective islands, 
and interesting comparisons Avere made with a view to 
obtaining information as to the various (pialitles ol the dif- 
ferent exhibits. Pods of difTerent varieties of cacao Avere 
brought from Trinidad by Mr. J. II. Hart, and the Hon. 
\V. G RAH A ME Lang exhibited a considerable number of samples 
of cured cacao from Grenada. 

Exhibits of several of the best varieties of seedling and 
other canes from Barbados Avere brought by Mr. Bovell, and 
Avere of considerable interest to those of the representatives 
directly connected Avith the sugar industry of these islands. 
Other specimens of canes AA^ere brought by Professor Harrison 
and Mr. F. R. Shepherd. Interesting exhibits of B. 208 from 
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the Botanic (hirdens, British Guiana, and of a striped variety 
of that cane from St. Kitt’s were also shown. Specimens of 
root disease were submittcil by Mr. Bovkl!. and Mr. Stockdalk, 
and the benelicial effect of soaking cane cuttings in Bordeaux 
mixture was clearly indicated by exhibits shown by Mr. 
Boveli.. 

Samples of Demerara grown rice were exliibited, through 
the couT tesy of the Board of Agriculture, British Guiana, by the 
Imperial Department of Agriculture, and representative exhibits 
of specimens of a large number of ihe insects and fungi of 
economic importa-mfe in the West Indies wei e made by Mr. il. A. 
Baltaiu and Mr. h\ A. Stck’IvDAIJC respectively. 


(‘ONFEUENCE DINNER. 

Tlie members of the West Indian Agricultural Conference 
and the Canadian Conference dined together at the Marine 
Hotel on the evening of Saturday, January 18, at 8 oVlock. 
Tlie arrangements of the dinner were in the hands of 
a Committee, consisting of the lion. B. HonVell Jones, the 
Hon. Francis Watts, and Mr. J. R. Wileiams, api)ointed for 
the purpose. 

The President of the Agricultural Conference (Sir Daniee 
Morkis) occupied the Chair. (\)vers were laid for seventy- 
eight. In addition to the members of the two Conferences, 
there were a number of guests inelinling the following: Lord 
Basie BEAcavWooi) (CJolonial Secretary) ; Mr. Otho Carter 
(A.D.C. and Private Secretary); Lieut-Col. A. B. R. Kave, 
(Inspector General of Police); Mr. C. P. Cearre (Solicitor 
General); Mr. G. DE Lauastide; etc., etc. 

His Excellency the (Jovernor (Sir Gieuert T. Carter) and 
his Honour the Chief Justice (Sir Herbert Greaves) 
were unavoidably absent. 


Dinner over. 

Sir Daniee Morris rose and proposed the toast of ‘ The 
King,’ which was drunk with the accustomed honours. 

Sir Daniee Morris again rose and said : I have to 
exi)r(‘ss on behalf of his Excellency tln^ Governor his great 
regn^t that he is unable to be with ns this evening, owing 
to indisposition. In the absence of his Excellency, his Lord- 
ship the Bisliop lias been kind enough to take charge of the 
toast of ‘Tlie Impei-ial Dep.utmoiit of Agriculture.’ 

His Lordship the Bishop thereupon rose and said : 
Sir Daniei. .Morris and Gentlemen, —It seems to mo that 
every Agricultural Conference is likely to bring to me a new 
experience. Last year, as you remember, we had a dreadful 
experience in Jamaica, the like of which I had never experienced 
before, and now to-night, another experience has been put upon 
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me. I should like to have had a little more notice given 
that I was to propose this toast, because it is the toast 
of the evening, namely ‘Th6 Imperial Department of Agricul- 
ture.’ I think Mr. Chamberlain never did a better or wiser 
thing in the interest of the West Indies, than when he instituted 
this Agricultural Department. (Olieers.) In going through 
education reports from the other colonies and particularly those 
over which the Agricultural Department exercises influence, 
we find that in every colony there lias been some attempt 
more or less in educating the teachers and children in agri- 
culture : school gardens have been formed and agricultural 
colleges established. Tlie fruits of these efforts cannot be 
seen now, but will in the near future. The Department 
of Agriculture lias liad a great many difficulties to contend 
with ; some of these it has got over. There is one thing that 
we the members of the Educj\tion Section have found out 
and that is, that wliatever may be the failure in the case 
of school gardens or anything like that, it is not owing to 
any want of attention or effort on the part of the Department, 
but to want of appreciation on the part of the local Govern- 
ments who have not supported the efforts of the Department 
as we think they ought to have done ; and I think we shall 
emphasize that in our report. The success of bringing all 
these delegates together to-night from the various islands, 
making them forget their insularity, and meeting for one 
purpose alone, and that is, the good of West Indian 
Agriculture, speaks for itself. It is an example of the success of 
the methods of the illustrious head of tlie Imperial Department 
of Agriculture. I mentioned at a meeting of the Education 
Committee a plan I had in my mind - 1 call it a dream of 
an old man, perhaps only to be laughed at -liaving regard 
to further advance in agricultural instruction. I should like to 
see, and to live long enough to have some hand in bringing 
about, the establishment of a college which would embrace all 
the islands of the West Indies, aiid that there should be in it 
a faculty of tropical agriculture. (Hear, hear.) I liavc advocated 
the claims of the Imperial Department of Agriculture very 
badly indeed, but; I iiave done as well as 1 could at very 
short noticf and I ask you, gentlemen, to join with me in 
wishing success to the Imperial Department of Agriculture, 
and long lite to its Commissioner, Sir Daniel Morris. 

The toast was drunk with much enthusiasm. 

Sir Daniel Morris (who on rising to respond was greeted 
with cheers) said ; My Lords and Gentlemen,— I feel exceed- 
ingly indebted to his Lordship the Bishop for his kindness in 
coming here and undertaking the duty of proposing the toast 
of the Imperial Department of Agriciiltiiro. His Lordship has 
been one of the most steadfast friends of the Department, 
especially in regard to the question of agricultural education. 
This is the second occasion on which his Lordship has 
acted as Chairman of the Education Section. The Education 
Section at this Conference has done valuable work in bringing 
together a record of the efforts that have been made in 
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different paints of the West Indies to encourage the teaching 
of agriculture in elementary acliools. This record it is 
proposed to sabmit to the Secretary of Slate. Tlie Con- 
ference of 1908 will, I believe, be a memorable one. To 
begin with, Ave havi3 a larger number of representatives (ni this 
occasion tlian at any other Agricultural Conference. We have 
also a Conference with regard to Trade Relations with 
Canada. The meeting of these two Conferences will stand in 
history as possibly the first stage of a common Legislature 
for the whole of the West Indies. 1 believe that when such 
a time comes, the West Indies will begin to assume tlieir real 
position among the agricultural communities of the world. 
At present, the West Indies are so isolated and divided 
that they can hardly take joint action on any single sub- 
ject. Perhaps that Ls not the fault of the West Lidies ; it may 
be the fault of their circumstances, geographical or t)lherwise. 
We have on the present occasion Administrators, Colonial 
Secretaries, and members of Executive and Jjegislative 
Councils, We liave practically what may be called a West 
Indian Parliament. To attain success in our present 
efforts wo must liave a long pull and a strong pull to make 
the West Indies still more prospeious. They have had a 
splendid history, and I do not despair of* seeing them attain to 
eonsklorabh^ prosperity in the future. (Cheers.) 

We have in the Canadian Conference now meeting here an 
agency that may bring us into closer contact with our vigorous 
and thriving kinsfolk to tlie north. If, as the result of 
the Canadian Conference, we can convince the people of the 
Dominion that we are ijrepared to meet them half way, they 
will no doubt respond and make such changes as regards 
transportation or other matters as will be of great advantage 
to both countries. 

To retiu’u to the Agricultural Conference ; 1 have been 
very much struck on the present occ^isiou with the thorough- 
ness and heartiness with which all the representatives have 
joined in the business of tlio Conferenee. Wo have liad fewer 
, set papers than before, but we have had more interesting 
discussions, and I hope when the records of the Conference are 
published they will be found to contain subjects of great value 
and Interest The West Indies are fortunate in the character of 
the men entrusted with agricultural work. They are men of 
high standing in science, and are as competent as any in other 
parts of the world. In addition, we have well-trained iechuicjil 
men who have become closely associated with their work and 
in entire sympathy with the people among whom they labour. 
We have also members of Agricultural Societies attending our 
Conferences, and I believe the blending of the labours of the 
scientific and practical workers will secure the best results from 
both sides. The scientific oftiv 'rs of the Department have done 
their work in sucli an excellent manner as to gain the confidence 
of all those among whom they labuui'. 

The Departmei^t has now been working for some years. 
In March 1908, the Department will have existed for nine and 
a half years. That will be the end of the first term of its 
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existence. From April 1, the Department will enter upon its 
second term, which will last from April 1, 1908, to March 31, 
1913. The Department will be maintained partly from funds 
supplied by the Imperial Government and partly from colonial 
funds. I am happy to say that practically all the Legislatures 
in the West Indies have consented during the coming year to 
make up any deficiency that may arise in the Imperial grant. 
(Cheers.) 

This proves that the Imperial Department of Agriculture 
is regarded as essential to the welfare of the West Indies. 
I rejoice in the prospect that the Imperial Department of 
Agriculture will be continued for another i^eriod of five years 
on the present lines. (Renewed Cheers.) 

Hon. Forster M. Allevnb (Barbados) : I have had 
a great honour conferred on me this evening ; that is, I have 
been asked to propose a toast to the visitors to this island, whom 
we have been doing our best to entertain during the imst week. 
You may have thought that we, who have taken part in your 
excursions, have been chiefly the measure of affording you the 
gratification you have had. That is not the case. All the 
gratification and entertainment have been the spontaneous 
gift of the Avhole island. (Cheers.) It is from the people of 
Barbados. It is their gift and is not the gift of any particular 
individual. I feel very grateful to our friends who have 
come from Canada. We offer and extend to them a most 
hearty reception, and we hope that their efforts may enable 
us to obtain rappy^onchmcnt between Canada and the West 
Indies that will be of lasting benefit to all. (Cheers.) Now 
we come to the objects of the Agricultural Conference. Of 
course we have met here together to compare notes as to our 
experiences and to do our best towards the promotion and 
improvement of the industries we all have at heart, whether 
it be sugar-cane, rice, cotton, limes, or anything else. But 
there is something else that exists beyond that. We have 
come together very often. What we want, and what 
these Conferences are helping us to do, and what every time 
we meet I feel more sure of, is that we want here in the 
West Indies not so much a federation of governments as 
co-operation of our aims and objects. (Cheers.) We must 
never forget that we owe all these Conferences to Sir Daniel 
Morris ; it is through him that has come about all the practical 
suggestions that the Royal Commission of 1897 made; and 
it is to him that all the success that attends these annual 
gatherings is due. When I spoke at the last Conference in 
Trinidad I said I was afraid it was hardly worth while asking 
the people of Trinidad to come over to Barbados, because we 
had so little to show them either in the way of scenery or 
machinery. That was true then and it remains true now. But 
we have made a start. 

I must ask you to drink to the health of the visitors to Bar- 
bados, coupling with the toast the names of the Hon. R, H. 
McCarthy, Mr. Williams, and the Hon. E. St. John Branch. 
(Applause.) 
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The toast was drunk witli the utmost enthusiasm. 

Hon. 11. IT. McCarthy (Trinidad), in replying, said: 

I endured a good deal of mental distress about an hour 
before we sat down to dinner, when a member of the energetic 
Committee of this banquet informed me that I had the task of 
replying, or [)artially rei)lying, to the toast of the visitors. 
To make a speech worthy of an occasion like this in an 
audience so laige and important would, in my case, recpiire 
that one should have about a w'eek to think about it. This is 
the third (MJcasion on which 1 have b<‘cn selected ollicaally to 
attend conterences at Barbados, and I look on each of those 
occasions with a certain amount of pride. Tlu^ [)rcsent occasion 
is a momentous one, for here are gathered together the members 
of two Conferences -one pei*forming the task of convincing 
and proving to the West Indians that advance in agriculture can 
be made, while the other, Avitli whi(;h I am more closely 
associated, is endeavouring to elTect improved trade relations 
between these colonies and that large colony Canada. Barbados, 
in spite of the modest tones in which Mr. Korstkr Allrvnk 
spoke, has a great ileal to be proud of, and knows it (cheers) — 
along and proud history to Avhich we from tlie other islands 
must take olf our hats. JJestiny has something better in stoi'o 
for Barbados. T am convinced that here one day, some 
day — whether it be near or far de])ends upon the people 
of the West Indies and to a great ejctent upon the people 
of Barbados — representati ves from all the West Indies 
will assemble here and will guide these West Indies to 
prosperity and to ])rogress, and will take a share in the 
alTairs of the Bmpirc by sending their leprcsimtatives to 
Westminster. That may bi' a dream, but it is a dream that 
Avill be realized one day, and if I were a Barbadian, or a West 
Indian even -1 am only a bird of passage, a stranger and 
sojourner— 1 should look forward to that day as a great day 
ill our history. (Applause.) 

Mr. J. K. Williams (Jamaica): Every member to these 
Conferences, a visitor to Barbados, is, no doubt, anxious to 
express personally his appreciation and giatitude to the 
peo])le of Barbados for the liospitality and entertainment 
they have shown us, and for the iuliniti' trouble whicli we 
know they have taken on our behalf. J first came to Barbados 
when I was very young. Before 1 came here I knew it was 
a small island — I mean small in comparison with Australia or 
Japan — but during the days we have been June, there has been 
much more a chance of Barbados exhausting us than of our 
exhausting Barbados. The only other fact that I knew about it 
was that it had a crowded population, and it is one of the 
most beautiful examples of one of tlic scientific verities that 
where everything has become crowded we should suit ourselves 
to our environment. Here everything has been crowded: our 
business has been crowded and pleasure has followed so close 
upon business that it is impossible to say where the one ended 
and the other began. We have learnt all sorts of lessons — 
agricultural, scientific, and reciprocal. There is, however, one 
lesson which is very interesting, and that is the way they deal 
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with a superabundant population. It is interesting to delegates 
coming from afar. Wo have learnt how to make the best 
of everything and that is what all of us can learn with 
advantage. As this evening grows older, there seems to be 
a feeling of being drawn closer to one another. That, I think, 
means that we are fast being tuned up to concert pitch in the 
matter of reciprocity, and it indicates that both our Confer- 
ences must and Avill be exceedingly successful. (Applause.) 

Hon. E. St. John Branch (Leeward Islands) said : The 
replies to this toast are three-fold, and you will forgive me if 
I merely content myself Avith associating myself with all that 
has been so ably said by my two friends Avho preceded in 
responding to the very kind Avords of Mr. Allkyne, and Avith 
re-echoing Avhat we have experienced in the kindly welcome 
that has been accorded to us since aa’^o have come to Barbados, 
(Cheers.) 

Professor P, Cahmohy (Trinidad) said : The task Avhich has 
fallen to me to-night is a very agreeable one, but at the same 
time it is exceedingly dilliciilt, because Avhatever AVords may 
pass from my lips and hoAvever I may try to express them, I feel 
that anything I may say or lioAvever well I may say it Avill be 
inade(iuato for the occasion, because, as you have heard from 
Mr. Forster Afa^eyne, the hospilality that has been given on 
this occasion to the visitors to this Conference has been the 
Avhole-hearted, spontaneous hosj)itality of the whole of the 
people of this island. Barbados, from its geographical position 
stands above all the other West Indian (colonies, and so liko- 
Avise ill regard to liospitality it stands head and shoulders 
above all those colonies. It is impossible for me to describe 
the experienc(i which Ave have had of that hospitality. We 
have received attention Avhich makes us feel that each one 
of us Avas a special oliject around Avhich the Reception Com- 
mittee gathered, and 1 think they deserve unlimited credit 
for the Avay in Avhich they have undertaken the Avork they 
have done to render the visitors comfortable. I noAV ask you, 
gentlemen, to rise and drink the health of the Reception Com- 
mittee, coupling with the toast the name of the Hon. Mr. 
Clarke. (Cheers.) 

The toast Avas drunk with greatest enthusiasm. 

Hon. F, J, Clarke (Barbados), in responding, said : On be- 
half of the members of the Reception Committee and the people 
of Barbados, I most heartily thank Professor Carmody for the 
kind words that he has said to us, and you, gentlemen, for the 
hearty way in which you have received Avhat he has been pleased 
to say. We feel that Ave are reAvarded by this kind appreciation of 
our efforts to welcome and entertain you as guests in this island 
and to make your stay as plca.sant as possible. I assure you 
that it has been the greatest possible pleasure to us to do all in 
onr poAver to make you liappy. When Ave came to plan our 
entertainment avo found ourselves in difliciilty. There were 
some of us who had been to Trinidad and others to Jamaica, 
and we felt that it would be almost impossible for us to 
attempt to compete with those two colonies. We have no line 
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scenery, we have no wild interesting country, we have no 
natural phenomena, and when we planned one or two excursions, 
we found ourselves at the end of oiir tether. Ihit if we have 
been able to do anything to make your stay in this island 
agreeable, we feel that we have been amply rewardial. 
There is one side of thesii Conferences which sliould not be 
lost sight of, and that is the social side. When men from 
dilferent colonies with different interests meet together, 
they interchange views, i*eceive each other’s hospitality, ami 
get to think better of eacli other. They lose prejudices, and 
also learn that to accomidish anything we must all work 
cordially together. (Cheers.) 

Hon. Fran(JIs Watts (Antigua), in pro[)osing the toast of the 
Agricultural Hoards and Societies, said : This Conference this 
evening I may characterize as one of dreams —dreams of things 
whicli are to hap])en -dreams of things whicli some of us, 
[)erliaps all of us, liope may come to pass. May 1 say that it is 
in the Agricultural Societies that these dreams begin and must 
end and have their fulfilment. These Agricultural Societies 
and Agricultural l^oards liave a great work to do and a great 
mission before tliem, and must necessarily play a great part 
in the work we have in hand. It is in the medium of the 
Agricultural Societies and in Agricultural Hoards that good 
seed is planted, in which the seed will germinate, grow, and 
we hope, come into fruit. It is there that the ideas formulated in 
other places are put to the touchstone of i)ractical utility. There 
they are carefully tested by those whose business it is to hand 
them on and make them things of everyday life and everyday 
work. 1 ask you, gentlemen, to rise and drink to the toast of the 
Agricultural Boards and Societies, coupling with it the name 
of Mr. Edgar Tripp. (Cheers.) 

The toast was drunk with enthusiasm. 

Mr. Edgar Tripp (Trinidad) briefly replied in an intere.st- 
ing speech, stating how he became connected with the working 
of Agricultural Societies. 

The party separated after singing the National Anthem. 


CONCLUSION. 


The President on Monday afternoon stated that in closing 
the Conference, he wished to place on record liis best thanks 
for the kind and cordial manner in which all the representa- 
tives had assisted in making the Conference of 1908 a 
success. A large amount of work liad been got through. The 
question of seedling canes had been fully discussed. Larger 
areas, estimated at 50,000 acies, were now planted, and it is 
confidently hoped that seedling canes will give such results 
in points of yield and resistance to disease as will recom- 
mend them for general adoption. In cacao, we had a 
fine quality in the AVest Indies. Efforts should, however, 
be made to got the product more uniform. A large amount 
of knowledge has been obtained of the diseases of cacao, 
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and the cultivation should receive much more attention if the 
cacao industry of the West Indies is to advance and 
prosper. Cacao in Gre'nada was increasing in area, but 
the exports had not advanced at a proportional rate. Grenada 
has to depend upon practically a single industry ; there- 
fore every effort should be made to keep the trees in liealth 
and capable of yielding remunerative crops. The lime juice 
industry was making satisfactory progress. The cotton industry 
is now fully established and it contributes very lai'gely to the 
welfare of many of these colonies. The rice industry was 
advancing rapidly in British Guiana, while the rubber 
industry is likely to be an important one in the future of 
British Guiana, Trinidad, and Jamaica. 

Iri concluding, Sir Dantpu^ MoRiirs mentioned that the mem- 
bers of the Conference were greatly indebted to the Government 
of Barbados, to the General Assembly, and to tlie Re(*eption 
Committee appointed by the Agricultural Society and theCham- 
ber of Commerce for the very excellent arrangements they had 
made. It was incumbent ui)on them also to express their 
indebtedness to the R-oyal Mail Steamship Company for the 
liberal treatment that rej)rescntatives had received from them. 
Thanks are also due to the Manager of the Barbados Light 
Railway, the Managers of the Motor bus and Trarncar Com- 
panies, the Inspector General of Police and others who had 
so largely contributed to the success of the Conference arrange- 
ments. 

Hon. F'orstkr M. Ali.kvnf:, in moving a vote of thanks to 
the Prp^sidknt, said that at the opening of the Conference he 
foretold that it would be a successful one. If this had been 
a successful Conference, it was in a great measure due to 
the tact, perseverance, and ability with which the President 
had conducted their deliberations. A great many subjects had 
been brought up for discussion ; some of them may have been 
thorny, but they had got through the work in a most har- 
monious way, and they had all profited by the experience of one 
another, not only from the papers which had been read, but by 
the discussions that had subsequently taken place. From 
a social point of view the C^Jonfereiice had also been a success, 
and he was glad to liear the way in which the President had 
spoken of those who had been instrumental in helping them to 
carry out the arrangements. The time, however, had come 
to say good-bye. They could all of them say that they had 
had a useful time, and a happy time, and he hoped everyone 
would carry away with them pleasant recollections of the 
Conference at Barbados of 1908. (Applause.) 

Hon. E. G. Bennett, in seconding, said he was present as 
a visitor, but not as a representative, at the first Conference lield 
in Barbados and had since followed the work of the Department 
very carefully. He was convinced of the importance of that work 
and of the value of the indefatigable efforts of Sir Daniel Morris 
in raising the fortunes of the West Indies, not only in the 
direction of agriculture but in drawing the attention of out- 
siders to the resources of the West Indies, and in attracting 
capital and desirable settlers for the development of those 
resources. 



888 


Hon. Francis Watts, in supporting the vote of thanks to 
the President, put it to the meeting and it was unanimously 
carried, the members of the Conference signifying their assent 
by all standing. 

The President, in acknowledging the vote of thanks, 
desired to assure members of the Conference that he would 
look back upon this Conference as the best of the many over 
which he had i3resided. 

Hon. B. Howeld Jones, on behalf of the delegates, 
formally proposed a vote of thanks to Mr. Boveld and his 
assistants for the admirable manner in which tlie arrangements 
for the reception and entertainment of the delegates had been 
carried out. 

Hon. Franc IS Watts seconded the vote of thanks, which 
passed unanimously. 

Mr. J. B. Bovedl, in tendering his thanks for tiieir kind 
references to him in connexion with the arrangements for 
the excursions, said it would have been impossible for those 
arrangements to have been successful without the ready help 
that he li id received from the ("hairman (Hon. F. J. Cdarke) 
and other members of the Reception Committee, and from 
the clerks in his office, especially Messrs. C. E. Stoute and 
J. H. Dash. They had had the magnificent standards of 
Jamaica and Trinidad before them and they had attempted 
to do their best for tlie delegates in order tliat they might, 
in some measure, return the hospitality received in those 
colonies. 

Professor Carmody then moved a vote of thanks to the 
Honorary Secretaries of the Conference (Messrs. A. G. Howbdl 
and F. A. Stockdadb) for the excellent manner in which they 
had discharged their duties — duties which had contributed to 
the smoothness with which the machinery of the Conference 
had been run. 

Tlie vote of thanks was carried. 

The President was glad that Mr. Carmody had not forgot- 
ten the services of the Secretaries and that they had been 
acknowledged by the Conference. He added that, owing to 
the effort of Mr. Stookdade, it was lioped that sometime 
to-morrow, they would have placed in their hands a special 
Conference number of the Weftt Indian Bulletin containing 
a summary of the business of this Conference up to this after- 
noon. (Applause.) 

The President then declared the Conference closed. 
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REPORT OP THE COMMITTEE ON AGRICULTU- 
RAL EDUCATION IN THE WEST INDIES. 

ELEMENTARY SCHOOLS. 

The Education Committee have carefully/ considered the 
rei)orts which have been X3resented by the several colonies 
dealing with agricultural elementary educ*ation. 

The reports, which were true as to facts, scarcely showed 
in suHicient detail the exact x>osition of agricultural education 
in the dilterent colonies, and the Committee suggest that it 
would be well that tliey should be referred back to the 
different colonies for more detailed and complete information. 

The Committee recommend that, in referring the several 
sections of tlie report to each of the colonies concerned, 
information should be imrtieularly asked for under the follow- 
ing heads : — 

(1) The average size of the class for practicial agriculture 
and the average size of tlie plot. 

(2) What standards are included in the class? 

(3) Within what limits are the children who take [)art in 
I)ractical work confined ? 

(4) Is any pr( /vision made for the special remuneration 
of teaching practical agricultural work, and if so, what? 

(5) What place in the school time-table does practical 
,work in agriculture occupy? 

(6) What jirovision is made for instruction of teachers 
find students in Training Colleges to qualify for such special 
work ? 

(7) What provision is made for meeting the expenses 
connected with (a) fencing, (b) tools, etc., and (c) seeds 
necessary for school gardens ? 

(8) What special difficulties are there in your colony in 
the establishment and maintenance of school gardens ? 

(9) Is agricultural instruction compulsory ? 

We find, however, from the reports at hand, that there are 
certain features common to all the colonies. 

TRAINING OF TEACHERS. 

In nearly every colony steps have been taken towards the 
training of elementary school teachers, though the details 
differ in the various colonies. 

In Jamaica, for example, a continuous course of lectures 
for a month at a time has been given for several years. 
Teachers from the country have been brought down to the 
Mico Training College, where they have been maintained at 
the expense of the Government. The services of the staff of 
the Mico College have been utilized, supplemented by the 
officers of the Government Laboratory and Botanical Depart- 
ments and volunteer lecturers. 
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The annual cost of the monthly training has been about 
£175, and nearly all the head and assistant teachers of 
elementary schools have been through the course. 

Similar courses of lectures have been given at one or more 
centres in each of the other colonies. In some instances 
assistance -to a greater or less extent lias been given by the 
Ciovei nment of the colony. In others, the total expense has 
been defi*ayed by the Imperial Department of Agriculture. 

The result has been that all the elementary teachers of 
the sc'.veral colonies have ha<l an o]iportunity oP instruction in 
agriculture, and a large proiiortion liave availed themselves of 
it. 


In addition to instruction given to teachers who are 
already engaged in teaching, the reports show that agriculture 
forms a regular part of the curriculum for male students in 
the Training Colleges in Jamaica and Trinidad, and for female 
students at the Spring Garden Training College in Antigua. 

SCHOOL GARDENS. 

The provision and use of scliool gardens liave been general, 
and, on the whole, the in'ogress has been fairly satisfactory. 
Where the progress has been loss satisfactory it has betm due 
in part, to the difficulty of obtaining land, as in Barbados, or to 
the cost of preparing it, as in British Guiana, but more to the 
smallness of the grant allowed to elementary teaeliers for 
agriculture. 

There is no indication that teachers are now unwilling to 
teach the subject in any of the colonies. But in some, as in 
Barbados, it pays, them better to teach other subjects. Where 
real success has been attained, as in Trinidad, it has been due 
to the liberal scale on which grants have been allowed for 
teaching the subject. 

There is general testimony to the fact that the opposition 
on the part of the parents to their children working in garden 
plots has died out, and there is no less common a belief on the 
part of the members of the Committee, that if grants for 
teaching the subject were more liberal in certain colonies, there 
would be no complaint as to the lack of interest on the part of 
the teachers. 

Where it is impossible to obtain land for school gardens, 
the children in many schools cultivate plants in pots and boxes 
at school and at home. 

\GRK^ULTirRAL SHOWS. 

The testimony is general, as to the stimulus which is given 
to agriculture by the holding of agricultural shows, and 
especially so when provision is made for school exhibits. In 
Barbados, last year, no less than fifty-one prizes were gained 
by school exhibits. Such shows have great interest for the 
parents, and must influence for good not only tho children them- 
selves but all who are connected with them. For these 
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reasons the Committee suggest that the holding of such shows 
with prizes to school exhibits should be extended as widely 
as possible. 


MODEL. GARDENS. 

An interesting account has been given of the model gardens 
which have been established in British Guiana — two in George- 
town and three in the country districts. These appear to be 
excellent centres for teaching the children and others in their 
neighbourhood, and we specially commend a practice which 
there obtains of giving to four selected boys, the opportunity of 
continuing their agricultural education by apprenticeship to 
the scientific instructor of tlie Government. 

In the smaller colonies, .it is felt that one of the 
greatest wants is that of suitable direc^tion to teachers and 
children and the people generally, by means of frequent visits 
of qualified Agricultural Instructors. 

All the representatives on the Committee wish to empha- 
size the vast importance of this subject of education in Agri- 
culture to the welfare of every colony, and all bear testimony 
to tlie marked advance, not only in knowledge of, but in general 
interest in, agricultural matters. This is true not only of 
children but of parents and others generally. The opposition 
of parents, the indifference of teachers, and the ignorant 
attitude assumed by some that scientific instruction was not 
needed have passed away, and considering the difficulties such 
as these combined with the smallness of the financial grants, the 
Committee considers the past satisfactory and the future full of 
hope. 


SECONDARY SCHOOLS. 

The Educational Committee have had under review a series 
of reports dealing with agricultural instruction given in the 
West Indian Colonies to students other than the pupils in 
elementary schools. The reports have been drawn up at the 
Head Office of the Imperial Department of Agriculture from 
the printed matter there available. The sketch given is, how- 
ever, necessarily incomplete. It is understood that before they 
are put in their final form for transmission to tlie Secretary of 
State, they will be referred to the Governments of the various 
colonies for revision and enlargement by those who have first- 
hand acquaintance with the subject in each. 

It appears that in all the larger colonies, and in most of the 
smaller, serious and steadily growing efforts are being made to 
bring scientific agricultural instruction within the reach of 
those who aspire to become planters or managers of plantations, 
or scientific experts in tropical agriculture, and instructors, in 
their turn, of others. 

It is natural that some of the boys who have had these 
advantages should turn to ot^er callings in which scientific 
knowledge is required, and should migrate to other lands 
Nor is this to be deprecated. Experience has shown, however 
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that a large proportion apply the knowledge thus acquired to 
the purposes which are more directly in view. Tlie West 
Indian colonies cannot be said, as a whole, to be in the 
van-guard of education in Natural Science ; but there is 
perhaps no part of the Britisli Empire in whic'li a greater elTort 
is made to make such education bear more directly upon the 
special reciniremcnts and opportunities of the poinilation among 
which it is given. This special direction of aim has without 
doubt been largely stimulated by the work of the Tmi)erial 
Department of Agriculture ; and as the power of this Depai't- 
nient to assist is gradually lessened by the diminution of the 
Imperial grant, it is of the utmost importance that the Govern- 
ments and the j)eoples of these colonies should shoAV themselves 
willing to continue, from their local resources, the required 
assistance. 

The work done appears to fall under four headings : - 

1. In some colonies, instruction in agricultural, as distinct 
from general, science is given in the secondary schools them- 
selves. This metliod is perhaps most fully develoi)ed at 
Harrison College, Barbados. In this school, the services of 
a Lecturer in Agricultural Science, maintnined from 1809-1907 
by the Imperial Departnient of Agriculture, and acting under 
the Island Professor of Chemistry in the Government Labora- 
tory which forrns ]mrt of the college buildings, are almost 
entirely given during term time to an agritailtural science class. 
To this class, boys are admitte,<l who have reached the higher 
foinis. IMore than half of their school liours are devoted to 
Natural Science; and they arc instructed in physics, agricultural 
chemistry (theoietical and practical), botany, physiology, 
agriculture, and horticulture (with special reference to the agri- 
culture of Barbados and mughbouring colonies), and the plant- 
ing, manufacture, and analysis of sugar. At the end of a two- 
years’ course, they may obtain a diploma upon an examination 
specially held for the purpose by the Cambridge Local Examina- 
tion Syndicate ; the diploma being <*ountersigned by the Island 
Professor ot Chemisti'y and the Head-master of the school. 
Exhibitions giving free education at Harrison (■ollege for this 
course have been given by the Imperial Depai-tment to boys 
belonging to Barbados, to the Windward Islands, and to the 
Leeward Islands respectively. They have', been given prefer- 
ably to sons of planters or managei-s of plantations ; and only 
to boys who at the time of election have the intention of 
devoting themselves to agricultural work in tlu' West Indies. 
It should be added that a carefully organized course of 
elementary science instruction is now given in tin lower forms 
to all boys without exce})tion, so tliat boys Avho intend to 
specialize in this subject will have their groundwork prepared 
before they enter the agrimilture science class. 

About seventy -two b^ys ha ve been admitted to this class 
since 1899, of whom fourteen have been exhibitioners. The 
value of the work done has been i)roved by examiners’ reports ; 
and the callings, actually adopted by the exhibitioners who 
have left the school have, to a very large extent, justified the 
intention with which the exhibitions were given. 
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Special attention has been drawn to Harrison College on 
the present occasion, because the Imperial Department of 
Agriculture has now found it necessary to withdraw the salary 
of the Lecturer in Agricultural Science, and also the grant for 
the exhibitions. Without the Lecturer, the whole scheme 
would collapse; and a serious blow would be dealt to the 
general science teacliing of the school. Without the exhibition- 
ers the class need not indeed disappear, but its efliciency 
must be greatly lowered by the loss of some of the best boys ; 
and a valuable opportunity is lost to some of the most 
deserving inhabitants of Barbados and of the other colonies 
concerned. % 

A proposal is now under consideration to make the 
Lecturer a permanent official of the Government Department 
of Science and Agriculture, paid from the Colonial Treasury. 
The Committee hope that the Conference will lend the weight of 
its influence to this proposal ; and will also urge upon the Govern- 
ments of Barbados, the Windward Islands, and the Leeward 
Islands respectively, that a system of exhibitions for agricultural 
science should be maintained. 

Tlie same method of teaching, in outline, is in use at 
Queen’s College in British Guiana, the Queen’s Royal College and 
St. Mary’s College in Trinidad, and the Grammar School in 
Antigua. In Trinidad the boys of the two schools receive 
instruction in common at the Government Laboratory. The 
Lecturer, however, labours under a very great disadvantage 
in being witliout a Laboratory. In Antigua, the boys are 
taught by a Lecturer maintained by the Imperial Department, 
which also provides exhibitions enabling boys to attend the 
school for this purpose. In British Guiana, the work is done by 
the College staff in the College Laboratory. In these colonies 
however, no diploma is given. The students in Trinidad 
and in Antigua offer agricultural science as a subject in the 
examination for Cambridge Senior Local Certificates, after 
having taken chemistry for the Junior Local Certificate. The 
.subject of agricultural science has been recently added to the 
syllabus, as the result of a request from the West Indies. In 
the opinion of those members of tlie Committee who have 
prepared boys for it, its treatment might with advantage be 
modified ; and in British Guiana the examination is not used 
on account of the practical difficulties connected with it. 
A recommendation with regard to this will be found at the end 
of this report. 

2. A second method is that which is found in use at Jamaica. 
At the Jamaica College regular courses are held in general 
science, but no specialized agricultural teaching is given. This 
work is done at the Government Laboratory for students, 
whether from the Jamaica College or elsewhere, who have left 
school. Scholarships are awarded by the* Board of Agriculture 
to the most promising of these students at entrance, and at the 
close of the course a diploma is given upon a purely local 
examination. There were in the last year seven students work- 
ing for this diploma. In respect of the time taken for training, 
this does not differ much from the Barbados scheme, as boys 



380 


intended for the course usually leave school at the age of 
seventeen, when, if they were at Harrison College, they might 
begin the course without leaving school. Ihit the work in 
Jamaica, as unconnected with any school, may be found to 
oi)en itself to a wider range of students. 

At Monti^go Hay School in Jamaica, how(;ver, a start is 
being made uinm the othcn* plan ; and ])ractical agricultuial 
instruction is given to boys in the school itself. 

In connexion with this second method, it should be added 
that those who are concerned with tlu^ work in British Guiana 
are anxious to procure the establisiiment, by the Government, of 
a few scholarsliips to be competed for by Queen’s College boys, 
and to be used for a two oi* three-years’ course of theoretical 
and practical work under the Director of Science and Agri- 
culture. 

3. The third method has been adopted in certain smaller 
colonies in which, if a secondary s(;hool exists, no science is 
taught in it. This method is entirely due to the initiative of 
the Imperial Department, which has established in Dominica, 
St. Lucia, and St. Vincent, agricultural schools into which 
sehicted boys arc passed from the elementary schools. The 
St. Kitt’s-Nevis scliool, although called a Grammar and Agri- 
cultural S(*hool. may be brought undei this head, as having 
been initiated by the Imperial Dc^partmeut for the same 
pui'pose. The aim of these schools is to give a i)ractical 
instruction which shall equij) boys for responsible work 
in plantations, rather than to produce scientilic experts. 
There is in each school an average of about twenty boys, anu 
of those who have already passed through tluj courstj, 
a satisfactory number, 50 i)er cent, and upwards, Intve remained 
to work in the island where they have been taught. 

In each of these colonies, the school, whicJi was at first 
maintained entirely by the Imperial Department, is now 
supported to the extent of at least one-half of the expense by 
the Government, and it is hopcnl that tliis local aid may 
gradually be increased. 

1. A fui’ther method is in use at the (loviii'iiment Laboratory 
in Trinidad, at whicli arrangements have existed since 1803 by 
which any person, wishing to receive si>ccial agricultural 
instruction to cpialify him for holding an appointment for 
which some technical knowledge or skill is required, may avail 
himself of this instruction at a nominal cost. 

CONCLUSION. 

It is evident to the (.ommittee, upon their general review 
of the subject, that a v«»ry notable advance has been made in 
the last eight yciars in the promotion ol agricultural education 
of the liigher kind in tiiv‘ West Indian (*olonies. This must 
have, ami is having, a further (ilTect, not h'ss impoi-tant to the 
general interest of the colonies, in .stimulating tlie i)rogress of 
general science teacliing in the secondary schools. Tlnu’c is, 
moreover plenty of evulence that the eiforts made are 
appreciated, and that planters are increasingly ready to 
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employ those who have been trained on the methods here 
indicated. Nor should it bp forgotten that the work as it 
advances will develop a generative faculty, and will produce 
not only men v/ho will be able to apply scientilic method to the 
practical work of production, but also men who will be 
competent themselves to give valuable aid in the work of 
instruction. In this manner, the schemes of higher instruction 
are the necessary coping stone of the edifice, the foundations 
of which are laid in the elementary schools. 

It remains for the Government of these colonies to carry 
on and extend the Avork Avhich has been so well begun. 

The conclusions reached in this report are summed up by 
the Committee in the following recommendations ; — 

1. That every elTort should be made to induce the Govern- 
meurs of the West Indian Colonies to take up in a liberal spirit 
the Avork of agricultural instruction in all its branches. 

2. That in every secondary school a systematic coiu'se of 
instruction in chemistry, elementaiy physics, and botany should 
bo given to all pupils at some stage of their career; this being 
important both for its general educative value, and as a ground- 
Avork for those Avho need higher instruction in science for 
agricultural or other purposes. 

3. Tliat an effort should be made to maintain, from the 
funds of the colonies concoi'iicd, the exhibitions to Harrison 
College from Barbados, the Wiiuhvard Islands, and the LeeAvard 
Islands, heretofore given by the Imperial Department of 
Agriculture. 

1. That it is desirable tliat scholarships should be estab- 
lished by the Government of British Guiana, Avliich shall enable 
selected boys from Queen’s College, Denierara, to pursue 
a course of agricultural study under the Director of Science 
and Agriculture. 

5. That the Cambridge Syndicate of Local Examinations 
be asked to consider the opinion expressed by those Avho have 
prepared boys in the new subject of agricultural science, that 
the (piestions set are too difiicult for students after one year’s 
specialized instruction limited to about four hours a Aveek, and 
that a remedy may be found in reserving the present 
standard for the examination held at the end of tAvo years’ 
instruction, and in making a lower standard for the examina- 
tion held at the end of the first year. 

W. P. BARBADOS, (President.) 

HERBERT A. DALTON. 

J. P. D’ ALBUQUERQUE. 

' T. A. POPE. 

J. H. COLLENS. 

J. E. REECE. 

O. A CONDELL. 

P. CARMODY. 

LONGFIELD SMITH. 

AUSTIN H. KIRBY. 
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REPORT OP THE EXPERIMENT STATION 
COMMITTEE. 

The Committee a])pointed to consider this (juestion 
recommend 

(1) That it is of the highest importance to the progress 
of the agricidtural indnstries of tlio West Indies and Ihitish 
Guiana that there should be one or more Cential Agricultural 
Stations in each colony. 

(2) That the oilicers attached to these stations should doAa)te 
themselves solely to the investigation, under modern scientific 
methods, of the special problems affecting the agricultural 
industries of each colony. 

(3) That it is desirable that Advisory Hoards of Planters 
should be appointed in connexion with the management and 
control of these stations. 

(4) That expert officers, such as an Hntomologist, 
a Mycologist, a Veterinary Surgeon or other specialist, should be 
appointed to one of these Central Stations wluai lecpiired, and 
that their salaries be paid by contributions apporticmed among 
the different colonies interested. 

(5) That those rectommendations be forwarded to the 
Governments of the various West Indian (?olonies and Hritish 
til uiana. 

F. J. CLARKE, 

(Chairman.) 


REPORT OP TOBACCO COMMITTEE. 

Present : — Hon. Fkanois Wa'its, Messis. J. R. HovEiiL, 
J. H. Hart, J. C. Moouio, R. L). Ansthad, W. N. Sands, 
F. R. Shki’HDRD, j. Joni^s, and Hon. W. Fawcctt, who was 
elected Ciiairman. 

The Committee on Tobacco begs to report that the services 
of an expert would be us(»ful at St. Kitt's, and possibly also at 
St. Lucia, but in the rest of the Windwanl and lA'-oward 
Islands, and in Hai bados, so \nuch attention is being given to 
cotton that there is little hope at present of tobacco being taken 
up. 

It might be possible to get two or three apprentices from 
the Jamaica Gardens to give i?i>truction for six months at 
a moderate cost. 

W. FAWCETT, 

(Chairman.) 
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Errata in thk Prbsi^jnt Voi^umk. 

Page il, line S, for ‘commutations’ read ‘computations/ 

„ 78, line ‘20 from bottom, /or ‘ in ’ read ‘ and/ 

„ 98, line 14 from bottom, for * nitrate ’ read ‘ nitrite/ 

„ 138, line 4 from bottom, after ‘ done ’ add ‘ in the case 
of one youth/ 

„ 141, (in some copies) in heading of article,/)/* ‘ Grenada ’ 


read ‘ Trinidad/ 
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Imperial Department of Ag^riculture 

FOR THE WEST INDIES. 

Head Offkjk — Raukados. 


Imperial Commissioner of 1 
Agrieulitire for the - 
West Indies ] 

Sc itOL i ifie ^ I ssista iit 

Entomologist 

MyvAjlogisi and AgricuUur(d\ 
Leciuree ) 

Travelliyig Ins))eeio)' in j 
con/ne.vion irith Cotton 
In r( stigat ions j 

Chief Clerk 

Assista}il Ctvrh- 

Jnnior Clerk 

Typist 

Tanpora rij A ssistanis . . . 

Messenger 


The Hull. Silt Danifd Morris, 
K.C.M.G., D.Sc., D.C.L.,M.A., 
F.L.S., F.R.II.S., C.M.Z.S. 

WAi/rioii Biffex, irSc. 

Henry A. Bam.ou, M.Sc. 

F. A. vSt()(’K1)AJ.e, B.A. (Cantab.), 
F.L.S. 

I'homas Thornton, A.R.C.S. 

Aij.eyne Graham IIoweld. 
Mfrreu, lb Gonneed. 

Erk’ (i. St. Hii.e. 

Beatrrje Rorinson. 

I A. B. Price, Fell. Joiirii. Inst. 
(A, W. Straughan. 

. E. F. J.E acock. 


Honorary Constdting Chemists to the In perial Depart'ment 

of Agriculture, 

Jh‘otessoi* J. B. Harrison, C.M.G., M. \., F.I.C., 1\C.S., F.G.S. 
Professor J. P. d’Acbcqi erque, M.A., F.I.C., F.G.S. 


Government Analytical and A grkmltnrat Chemist and Super- 
intendent of Agriculture for the Leeward Islayids, 

The Hon. Francis Watts, C.M.G., D.Sc., F.I.G., F.C.S. 
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List of Staffs of Colonial Establishments. 


BARBADOS. 


Botanic Station. 

Superintendent J. R. Bovell, F.L.S., P.C.S. 

Clerical Assistant C. E. Stoute. 


Sugar-cane ExperimentH, 
Cliernist-in-charge 

Laboratory Assistant ... 

Pupil Assistant 

Agricultural Sup’dent ... 
Assistant do. 

Junior Assistant... 


Professor J. P. d’Albuqubrque, 
M.A., F.I.C., F.C.S. 

C. T. Allder. 

H. M. Clark. 

J. R. Bovell, F.L.S., F.C.S. 

J. S. Dash. 

IT. Bourne. 


Lecturer in Agricultural! Longfield Smith, B.Sc. (Edin.), 
Science / Pli.D. (Leipzig). 


ST. VINCENT. 


Botanic Station. 

Agricultural Sup’dent ... W. N. Sands. 
Foreman ... ... ... O. Warner. 


Agricultural Experiine7its and Education. 


Agricultural Instructor. . . 
Resident Master of Agri-1 
cultural School j 
Assistant Master,. , 


Thomas Osment. 
W. 11. Patterson. 
Stanley Todd. 


ST. LUCIA. 

Botanic Station. 

Agricultural Sup’dent ... J. C. Moore. 
Foreman Elias Buckmirk. 

Agricultural Experiments and Education. 

Agricultural Instructor... 

Officer-m-charge of Agri- 1 ^ 

cultural Scliool J 
Schoolmaster ... ... R. W. Niles. 

Overseer J. Connell. 
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List of Staffs of Colonial Establishments.- (Con/iuwed.) 


GRENADA. 


Botanic Slaiion . 

Agricultural Sup'dent ... R. D. Anstkaj), B.A. (Cauiab.). 
Agricultural Instructor... Geo. F. Branch. 

Foreman J. C. Callender. 


LEEWARD ISLANDS. 


Government C'hemist and) 
Supt. ol* Agriculture J 

Assistant Chemist \ 


The lion. Francjis Watt.s, 
C.M.G., D.Sc., F.I.C., F.C.S. 

Harold A. Temuany, 

B.Sc. (Loud.), F.I.C., F.C.v^, 


Junior Assistant ... ... R. H. Mai.one. 


ANTIGUA. 

Botanic Station, 

Curator Thomas Jackson. 

Foreman (Acting) ... A. Thtbou. 

Ag'tHcultaral Experitnents and Education, 

Acting Agricultural \ j 

Assistant J 


Agricultural and Science! * 
Master I 


II. Kikhy, B.A. 


ST. KITT’S-NEVIS. 


Botanic Station, 

Agricultural Sup’dent ... F. R. Shepherd. 
Foreman ... ... ... 

Agricultural Expemments and Education, 

Agricultural Sup’dent ... F. R. Shepherd. 


Agri^ltural and Science | ^ q (Acting). 

Master J 


Agricultural Instructor | j ^ 
(Nevis) J 



List of Staffs of Colonial Establishments.— 


Botanic Station. 


nOMlNlCA. 


Ouiaior ... ... JosKi’ii .Ionks. 

Foreman ... ... ... J. F. Uaptjste. 

Agricultural Kvjicriineiits and Education . 


Agricultural Instructor . . . 
Oilicer-iii-cluu\c:e ot A^ri-1 
cultural School j 

Schoolmaster 


Arciuham) IIrooks. 
T. 11 . An<,()J.. 


MONTSFKItAT. 

Botanic Station. 

Curator ... ... ... W.M. Uousox. 

Local Jnstriictoi* Dudrky Jojinson. 


VIHCiX ISLAN DS. 

Agricultural I iistructor... W. O. Fc<HLo(av, 


BRITISH HONDURAS, 


Botanic Station. 

Curator ... ... .. Fuuknjo Camtukli.. 


TRINIDAD. 


Royal Bota.nic Gardens. 

Super] utcnil cut 
Asst. Snj)erint(m<leut ... 
Curator ((iovt. House) .. 

Clerk 

Overseer (St. Clair) ... 
Herbarium Assistant ... 

A g r i (?ul tural 1 ii s truct( )j*s 

Manager (River Fstate) 


.1. H. Hart, F.L.JS. 
h \ Kvaxs. 

H. U. Massv. 

A. COLLKNS. 
Tauline McLean. 

I 

(H. A. Nurse. 

J. C. Aucustias 


TOBAGO. 

Bola ! t ic Station. 

Superintendent ... ... J. 11. Hart, F.Ij.S. 

Curator Henry Mieeex. 

Agricultural Instructor... N. Lord. ^ 
Foreman J. Blackman, 
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List of Staffs of Colonial Establishments. {( 'ONc/ tfdcd.) 


JAMAKU. 


Dcpartinciil oj Public (jtirdcns (nul Phrutcd ic 


Diroctf)]* .. 

Supt. of 1 !.)})<' (iMidc'ns ;uul| 
Kx})orinio)it Sinlion, ililll 
iui<] ( 'a<-tl(_‘lon 

Assistant Sapi. of I lone | 
(i!ar(l<‘ns f 

Assistant Supt. of C'astletoni 
Gaidcnis ) 

Snpt. ol* Kinij;'s ] lon^c- (Jai‘r](‘n> 
Siit)t. of Parade (ia I’dt'ii- 
Clerk at Head Oflicc^ . . 
Assi'^tan t a ad T 3 '])ist, ... 


'ri)(‘ JIoiK Wm. I^'awcktt, 
IkSe . P.L.8. 


\V'l!.M \M 11 VKins, K.li.S. 


Jon\ (’AMIMJKM.. 

WiM.lAM J. "fMOMl^SOX. 
.iA>ll-;s ]>lU.S(f>K. 

K. X. ISAAC’S. 

A !>r:j. \ ioi«: Wocxa 


AgriruUuvdL h'xjxwimods uud Jul tu u! b))( . 


Governnnait Analytical ajid \ 
Agi'ienUnral (di(‘ini-( j 
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Stoekclale, V. A., root disease 
of sugar-cane, 350. 
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mination of, Clerget method, 
111 . 

Sugar-cane, area under new 
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o22. 
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manurial experiments 

at, 51, 346. 

— — British Guiana, area 
under seedlings, 344. 

, manurial experiments, 

314. 
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— -, B. 254, 38. 
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— — , B. 376, 30, 34, 322. 
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— I). 74, 34, 321. 

, D. 95, 26, 34, 321. 
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D. 109, 30,34, 38, 344. 
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— D. 625, 27, 30, 34, 314. 
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— , Jamaica, 20. 

Sugar central factory at An- 
tigua, 11. 

— committee at Agricultural 
Conference 1907, 23. 

— exports from St. Kitt's- 
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Tiiiibeis of Jamaica: — i 

Akeo, 275. 

Alligator-wood, 27S. | 

Almond, trot)ical, 270. ; 

Jkn stal'd Cabbage Bark or , 
Angelin, 271, 275, 277. | 

Bastard Cedar, 275. 1 

Bitter Dan, Bitter Damson, | 
* Stave wood, 275. 

Blind-eye or Yucc'O, 275. 

•' 277, 27S. I 

Blood-wood or Iion-wood, j 
275, 277, 278, 270. 
Boxwood or Fiddle-wood. 
275. 

Braziletto, 27J, 271, 275, 
278. 

Bread fruit, 278, 270. 

]3read nut, 278, 275, 270. 
Broad-leaf, 274, 275, 278. 
Bidlet, or Bully Tre(\ 
Mountain, 275, 278. 
Button-wood, 277, 278. 
(Calabash, 271, 270. 

Casiiaw, 271, 275, 278. 

(.'a shew, 278, 275. 


(/cdar, Junip(M', 

278, 270. ! 

278. 

, West Indian, 
275, 270, 278. 


(Jlammy Cherry, 

2V 1. 275. 

(.'ocoa-nnt, 278, 

27(i, 277. 

270. 

! 

(A)gNN ()od or Greeulieai'l, I 

277. 

(h'o-ei'o, 270. 



(>ronianty, 270. 

Dog-wood. 278, 271, 277, 
278, 270. 

Kbony or (.'oeeus Wood, 
278, 270. 

l<"iddle-Avo()d, 273, 274, 270, 

277, 278. 

Fustic, 278, 274, 270. 

Cenip, 275. 

Green heart or Break-axe,. 

278, 270, 277, 270. 

Gru-gru palm, 271, 270. 
Gnango, 275. 

(iiiava, Mountain, 270. 

Gul ter-wood, 270. 

TIog Gum. 270, 278. 

- Plum, 274. 

Horse- wood, 273, 271), 278. 


Timbers of Jamaic'a : - 

Indian Tuli[), 278, 271, 270, 
270. 

lack fruit. 278, 277, 270. 
Lance wood. Black, 274, 270. 

- White, 274, 270. 

Lignum Do)*um, 275, 270. 
Lignum-vita(‘, 278, 277, 270. 
IiO(aist Tre(% 278, 277, 270. 
Tj()cust-bi‘rry. or Bog-berry, 

275. 

Logwood, 278, 278. 

Mahoe, Blue or Mountain, 
278, 271. 277, 278. 270. 

, S('a.-side. 275. 

Mahogany, 278, 275, 277. 
Maid(Mi Plum, 278. 270. 
Mamme(‘, Ap})l(\ 270, 278. 

- Sa,})ota, 275, 270, 277. 
Mango. 27 1. 275. 

Mangi'ov(\ Black, 278, 278. 

, Bed, 270, 278. 

- , White, 277. 
^Ios(juito-wood, 273, 270, 

277. 

Xaseborry, 278, 277. 

Bull(‘l, oi* Bully Ti*e(', 

278. 271, 270, 277. 270. 
Nickel or Bead Tree, 270, 

277, 278. 

Pigeon-wood, 278, 278. 
Pinumto, 27 1, 270. 

Prickly Yellow, 27.‘k 277. 
Prune. 275. 270, 278. 
Bamoon. 275. 

Bed-b(‘ad tree, 278, 270, 277. 
Bed ()!• cherry Bully Tree, 
or Galinienta, 275, 270, 
277, 270. 

Bose-wood, 270. 

— , or Torch-Avood, 278, 270. 
vSanta Maria, 274, 275, 270, 
277, 270. . 

Sapodill: , 278. 270, 278, 270. 
Satin-wood, 278, 277. 
Sea-si(h» grape, 278. 
Shad-bark. 275, 271*, 278. 
Silk-cotton oi* eeiba., 275, 
270. 

Slug-wooi], 270. 

Soap berry, 278. 
Sonji-Avood, 275, 270. 
Spaiiish elm, 278, 274, 275, 
27 s. 
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Timbers of Jamaica : 

Star a|)[)lc*, 278, 270, 270. 
vSmnaclu cioetor, 

278, 275, 277. 

Sweot-Avood, Lbl)lolly, 27 !, 
, ytdlow, 274. 275, 270. 

, timbei', 270. 

Tamariiici, 278, 277, 270. 
Tt)r(‘h>W()()cl or Flambeau, 
278. 

West liwliaii Hireh <»r 
AFa^tie, 274. 

Wliilo-wood, 278. 

Wild Cassada, 271, 275. 

.1 uniiier, 270, 27 S. 
Or-auge, 278, 277. 

- Taniai'iiid, 278, 275. 

277. 

Oman's ton^^ue, 278, 277. 
\^ac‘ca, Hlne IMoiiiitaiii, 278, 
275, 277. 

- , St. Anil s, 278, 275, 270, 
27 7. 

^'el]oA\■ eandle-\vo()d, 278, 
27 i, 278. 

- Sa.m.lers, t'te , 278, 270, 
270. 

) k ( ! - w' ( )od . .M a s t - \v ood , 

etc., 278, 275. 270, 277. 
Zt‘bra,-\vood or Satin-wood. 

278, 277. 

, mountain, 278, 270. 
Tobaeeo at .Jamaiea, Ciji:ari^ and 
Cd^arctlcs Lan , 1<S07. 221. 

- - eosi, ol (‘idtivation oT, 
225. 

(*X[)eriments at JIopo 
Gardens wit h, 210, 220. 

- - - , exiiorts oF, 228. 

, for Navy, 227. 

imiiorts of, 222. 

~ - - — , manufacture (d‘ cigars, 
227, 

, profits of, 220. 

- prospects of tlie imlus- 

try, 227. 

— , Tobacco J)uty Law, 

1902, 225. 

, „ value of exports, 15. 

"T jjy^ield of, 220. 

Committee 1908. report of, 
801. 

industry iu We.^^t Indies, 
15, 200, 882. f 

/ 


Tobago, cotton at, 801. 
Trinidad, cane farming at, 810. 
— , ecitton at, 8<»I. 

- , fruit trade of, 12. 

— , riee a t, 8i)l. 

, rubber at, 881, 801. 

Turner, (h(‘ llevd. AV. T.. on 
(dn*i-tiana. peo[>le's eo-ope ra- 
ti ve bank, 250. 


Virgin Islands, cotton indusir\ 
of, 850. \ 


\v<ild(m,...'^iord Howard de. 
Indian cattle introduced into 
Ja,mai^*a by, 282. 

Watts. k"rancis. and .ioncs, .1., 
extimiimmls with cacao at 
Dominica. 181. 852. 

- , and Tianpany. II. A., 
polariimtric did-eianintition 
of sucrose, part 111, 111. 

centtal sugai* faitory, An- 
tigua, 817. 

-,citfati' of lime and eon- 
eentra1(}d lime juice, 107. 

, cotton indiistiy in the 
Lec^ward Islands, 170, 858. 

— . ex}K*i'iment s willi .s(»e(lliug 
eaiKvs in th(‘ li(H'waJ (l Islands, 
8 17 . 

- , metdianieal tillage' in .\n- 
tigua, 102. 

. observations on sugar-cane 
mills, 810. 

, sugar-cam; expcninients in 
Le<u\ard Islands, 28. 

Wh^itzman, t(>ba.ci*o in Jamaica, 

210 . 

West Indie'-;, cacao expeuts 
from, 120. 

, cotton industi y of, 178, 

820, 857, 801. 

, ext)orts of sugar from, 

810. 

— , orange industry of, 148. 

Wortley, E. J., general science 
in elementary scdiools of 
Jamaica, 293# 
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